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ATRG President’s Foreword 


The Air Transport Research Group of the WCTR Society was formally launched as a special 
interest gToup at the 7 th Triennial WCTR in Sydney, Australia in 1995. Since then, our membership base 
has expanded rapidly, and includes nearly 600 active transportation researchers, policy-makers, industry 
executives, major corporations and research institutes from 28 countries. Our broad base of membership 
and their strong enthusiasm have pushed the group forward, to continuously initiate new events and 
projects which will benefit aviation industry and research communities worldwide. 

It became a tradition that the ATRG holds an international conference at least once per year . As 
you know, the 1997 conference was held in Vancouver, Canada. Over 90 papers, panel discussions and 
invited speeches were presented. In 1998, the ATRG organized a consecutive stream of 14 aviation 
sessions at the 8 th Triennial WCTR Conference (July 12-17: Antwerp). Again, on 19-21 July, 1998, the 
ATRG Symposium was organized and executed every successfully by Dr. Aisling Reynolds-Feighan of 
the University College of Dublin. 

In 1999, the City University of Hong Kong has hosted the 3 rd Annual ATRG Conference. Despite 
the delay in starting our conference sessions because of Typhoon Maggie, we were able to complete the 
two-day conference sessions and presentation of all of the papers. On behalf of the ATRG membership, I 
would like to thank Dr. Anming Zhang who organized the conference and his associates and assistants for 
their effort which were essential for the success of the conference. Our special thanks go to Professor 
Richard Ho, Dean of the School of Business and Economics of the University for the generous support 
for the conference. Many of us also enjoyed the technical visit to the new Hong Kong International 
Airport (Chep Lok Kok). 

As you know, Professor Jaap de Wit and I look forward to welcoming you to University of 
Amsterdam on July 2-4, 2000 for the 4 th Annual ATRG Conference. 

As in the past, the Aviation Institute of the University of Nebraska at Omaha (Dr. Brent Bowen , 
Director of the Institute) has kindly agreed to publish the Proceedings of the 1999 ATRG Hong Kong 
Conference (being co-edited by Dr. Anming Zhang and Professor Brent Bowen). On behalf of the ATRG 
members, I would like to express my sincere appreciation to Professor Brent Bowen, Mary M. Schaffart 
and the staff of the Aviation Institute of University of Nebraska at Omaha for the effort to publish these 
ATRG proceedings. Also, I would like to thank and congratulate all authors of the papers for their fine 
contribution to the conferences and the Proceedings. Our special thanks are extended to Boeing 
Commercial Aviation - Marketing Group for the partial support for publication of this proceedings. 

Finally, I would like to draw your attention to the ATRG newsletter and the ATRG website 
(www.commerce.ubc.ca/atrg/ ) which will keep you informed of the ATRG operations and forthcoming 
events. On behalf of the ATRG Networking Committee, I would appreciate it very much if you could 
suggest others to sign up the ATRG membership. Thank you for your attention. 

Tae H. Oum 
President, ATRG 

ATRG c/ o Prof. Tae H. Oum 

Faculty of Commerce and Business Administration, 

University of British Columbia, 2053 Main Mall 
Vancouver, B.C., V6T lZ2Canada 
E-mail: Atrg(a commerce. ubc.ca 
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The Conference 


The ATRG held its 3 rd Annual Conference at the City 
University of Hong Kong Campus in June 1999. 

The 1999 Conference contained 13 aviation and 
airport sessions. Over 40 research presentations were 
featured on topics pertaining to airports and aviation; 
these titles are listed on the ATRG website 
(http://www.commerce.ubc.ca/atrg/). 


The Proceedings 


Once again, on behalf of the Air Transport Research 
Group, the University of Nebraska at Omaha Aviation 
Institute has agreed to publish the Proceedings of the 
ATRG Conference in a four-volume monograph set. 


Proceedings Order Information 


The Proceedings of the 1999 ATRG Conference are 
contained in a four-volume monograph set. Orders 
within the U.S. are $7.50 (U.S.) per monograph 
volume, and international orders are $10.00 (U.S.) per 
monograph volume to cover the costs of printing, 
shipping, and handling. Allow 4-6 weeks for delivery. 

Please forward requests to: 

UNO Aviation Institute 
6001 Dodge Street 
Ailwine Hall 422 
Omaha, NE 68182-0406 
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e-mail: nasa@unomaha.edu 
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Technology Intensive Employment and Hub Airports 
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Professor of Public Policy 
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Abstract 

High technology industry is a major user of air transport and many of the largest clusters 
of high technology firms are located near to major international airports. This study looks 
at the implications for the local economy of having good access to a particular form of 
airport, namely those that provide hub services. It takes as its empirical base the situation 
that has emerged in recent years in the US and explores at both the aggregate and case 
study levels the impact on high technology employment of a community having access to 
a major airport hub. 
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Introduction 

Stimulating and maintaining economic prosperity in a region is a major challenge. Our understanding of 
why some regions grow and prosper while others are less successful is far from complete. Increasing 
industries are footloose and relocate relatively rapidly and cheaply and this makes the challenoe^of 
defining appropriate regional policy strategies even more difficult. * 

There is evidence, however, that appropriate infrastructure is important in determining where and how 
firms locate and expand. Simply building more infrastructure, however, is seldom by itself sufficient. The 
infrastructure must be appropriate in its scale, form and design and its use must be effective and efficient. 
Airports are an important form of modem infrastructure and, when carefully and thoughtfully developed, 
can add to the economic potential of a region. As illustrated by a number of airports that have failed to 
achieve their economic development goals, however, it is clear that simply constructing a substantial 
airport is not of itself a guarantee that it will be used nor that it will stimulate the local economy 1 . 

This paper considers the role that airports can play in assisting in economic development and offers some 
quantification of the main effects. 


The Impacts of Airports 

The deregulation of domestic US air transport in 1977 (cargo) and 1978 (passengers) together with the 
US s pursuit of Open Skies policies internationally from the 1980s have generated considerable benefits for 
public • market driven nature of air transport has enhanced its overall efficiency and 
added significantly to the overall contribution that it makes to the US economy. Equally, the growth in air 
transport has led to an inevitable expansion in airport facilities and in the ways in which airports are now 
use . In particular, there has been a growth in hub-and-spoke operations with a consequential increase in 
the number of indirect journeys being undertaken. 

The growth in air transport through its add-on demands for air transport infrastructure, especially airports 
has implications for the scale and spatial distribution of economic development. An airport essentially has 
four types of impact on the economy in its region. 

Primary Effects. 

These are the benefits to the region of the construction or expansion of the airport facility - the design of 
the facility, the building of the runways, the construction of the terminals and hangers, the installation of air 
traffic navigation systems and so on. The direct effects of this involve the local employment required in the 
construction process and the work done by local contractors. Indirect, multiplier effects include the benefits 
to the region of the wages and other incomes these workers and companies subsequent spend in the area 
and the tax revenues available to local governments. 

These are clear gains to the local community and the local economy but they are essentially short term, 
being limited largely to the time period of the construction activity, and may be rather limited in their order 
of magnitude. It is a one-time effect. Also, airport construction involves a degree of specialist skill 
manpower and equipment that may not be available locally but must be brought in from other regions. This 
leads to economic leakages away from the immediate area. 


The most dramatic examples of error in this context are found outside of the US in the case of Shannon 
Airport in Ireland and Mirabel in Canada. 

The deregulations have generated a small industry in producing academic studies of variable quality but work 
at the Brooking Institution, for example, suggests a net annual benefit of SI 2.4 billion in 1992 prices from domestic 
passenger deregulation alone (S. A. Morrison and C Winston. THE EVOLUTION OF THE AIRLINE INDUSTRY 
The Brookings Institution, Washington. 1995). 
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In general, while airport development can have beneficial primary effects, save in cases where there is a 
policy imperative to create jobs in the very short term, these are not really the key concerns. Indeed, even if 
there is a desire for immediate job creation, as the English economist, John Maynard Keynes said, you may 
as well have one group of workers bury some money and have another dig it up again. This has the same 
short term benefits, indeed possibly even larger since leakages are likely to be smaller, than building or 
expanding an airport. 

Secondary Effects. 

Secondary effects are longer term effects that are associated with the local economic benefits of running 
and operating the airport - the employment involved in maintaining the facility, in handling the aircraft and 
passengers, in transporting people and cargo to and from the terminal and so on. Again there are direct 
effects stemming from the immediate jobs that are created at the airport and in the activities immediately 
associated with it. There are also indirect multiplier effects due to the on-going flow of income that the 
airport’s operation injects into the local economy, which is subsequently spent locally. 

These secondary effects can be extremely important in the long run to a local economy in terms of 
employment, income and, for local government, taxation revenue. The actual size of the secondary effect 
will vary among airports depending upon the nature of their operations and the extent to which the local 
economy is self-sufficient in meeting the needs of its residents; the indirect multiplier effects are larger if 
the economy meet the demands generated by the flow of additional income directly associated with the 
airport’s activities. 

To consider the potential scale of these effects, one can take Washington Dulles International Airport. Here 
an analysis of what the local employment effects would be of downsizing passenger throughput was 
conducted in the light of possible changes to the ‘perimeter rule’ at Ronald Reagan Washington National 
Airport 3 . This type of dynamic assessment is most relevant in assessing the economic impacts of air 
transport because generally airport policies involve changing the scale of an existing facility rather than 
building an entirely new one. The analysis initially assessed the direct airport employment effect of the 
anticipated reduced traffic at Dulles if the perimeter rule were modified 4 . The direct effect was then 
translated into an overall secondary impact using a regional input-output table. 

On the assumption of an initial drop of 2.2 million passengers in the first year, the calculations imply 1,882 
direct fewer jobs at Dulles with a further indirect job loss of 1,958 in immediate Northern Virginia region 
as the result of reduced local spending. An immediate reduction of 3.3 million passengers would result in 
losing over 5,400 jobs in the short term of which 2,758 would be directly related to the airport and the 
remainder the result of the reduced spending that this produces 5 . The implications are clearly that reducing 
the scale of airport activities does have adverse secondary consequences on the local economy because of 
reduced employment at the airport and because of the resultant lower spending levels in the region. 
Conversely airport expansions have positive secondary economic implications. 

Tertiary Effects. 

Tertiary effects stem from the stimulus enjoyed by a local economy as the result of firms and individuals 
having air transport services at their disposal. While most forms of business activity now involve 


K.J. Button, P. Arena and R. Slough RELAXING THE PERIMETER AND HIGH DENSITY RULES: 
IMPLICATIONS FOR WASHINGTON DULLES INTERNATIONAL AIRPORT The Aviation Program, The Center 
for Regional Analysis, The Institute of Public Policy, George Mason University, 1998. The analysis was based on a 
local input-output analysis and also offers guidance to the types of jobs that would be most affected in the region of the 
airport. There may be additional economic activities in this case because air traffic would divert to National Airport but 
this is irrelevant in terms of gaining a handle on the scale of the secondary' effects of having an airport in a particular 
region. 

The form of the estimating equation using time series data for 1977 to 1997 was: 

LnTE ; = -4.3 17 + 0.723 LnTP, - 0.213LnTP,., + 0.334TP l . : R : = 0.99 

where: TE, is employment in year t and TP,. TP,.,. TP,. ; are passengers in s ears t, t-1, t-2 respectively 
Although extrapolations far outside of the data base used to develop an input-output table is problematic, in this case 
doing so would suggest that the total secondary employment associated u ith Dulles is something over 2 1 ,000 jobs. 
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considerable use of transportation, high technology companies make particular use of air transportation. It 
has been estimated that those employed in the high-technology sector in the US fly over 1.6 times as much 
as those in traditional industries 6 * * * . Companies in this general area conduct activities requiring considerable 
inter-personal contacts. These contacts are only possible with high quality transport. From a local 
development perspective it is often these types of firm that form the basis for economic growth because 
they are usually geographically mobile and represent a major growth sector. 

One method of at least partly assessing the tertiary benefits of having a major airport is to directly contrast 
the economic performance of such cities with those that have smaller airports. One would expect, all other 
factors taken into consideration, that cities with large airports, and particularly those with hub airports, 
would attract more of this geographically mobile industry as a result of the superior aviation services 
enjoyed by their business travelers. 

Additionally, some types of airport are likely to generate greater tertiary benefits than others of a similar 
size. Major hub airports in particular offer a number of benefits to business travelers that extend beyond 
the simple size of a facility. These benefits include: more frequent flights; more direct flights (in 1996 hub 
airports offered non-stop flights to nearly twice the number of cities as non-hub cities with 25% more daily 
departures per city served ); more opportunities for same day return flights; greater likelihood of 
international flights; services geared to local market needs; and the ability in many cases to send packages 
on scheduled passenger services leaving after the major courier services have finished their daily pick-ups. 
At the same time, residents of hub cities have the same opportunities of linking to other major hubs as do 
those living in non-hubs. 

To examine the benefits for any areas in terms of job creation in more dynamic sectors, the trends in high- 
technology employment in large U.S. cities can be assessed against the provision of scheduled air transport 
services. Defining high-technology industries is not simple. Here a fairly broad, but widely used, definition 
is adopted . The index looks at clusterings of high-technology employment. As a result, it avoids the 
distorted picture that can be drawn when reference is made to the role of a single dominant high-technolo°y 

company in a region. From a longer term planning perspective there are also advantages of not bein°° a 
company town.” ° 

An econometric model is employed that takes variations in high-technology employment across all 321 US 
Metropolitan Statistical Areas in 1994 as the phenomenon to be explained 10 . The calculations enable a 
rough estimation of the high-technology job stimulus that proximity to a hub airport provides. In doin° this 
analysis, allowance was made for differences in the population sizes of the areas, number of Fortune 500 
companies with headquarters, housing values, highway density, per capita defense expenditure and 
percentage of employment in business services. It is found that proximity to a hub airport (as defined by the 
Federal Aviation Administration, there are 56 hubs in the US 11 ) has a positive impact on the amount of 
high-technology employment in an area . Put into concrete, quantitative terms, the calculations indicate 


6 AVMm ^ Si I nal ’ HcIlicscn ^ Eichner Inc. ECONOMICS IMPACT OF DULLES INTERNATIONAL AIRPORT 

AN UP-DATE, Washington, 1986 

’ For practical purposes, when looking at concentration of airline activities, hubs are normally treated as airports that 
have a large preponderance of flights operated as part of an essentially radial network by one carrier. In a few rare cases 
there is a general recognition that a hub has two main carriers but this only applies to a few major airports. 

It was estimated that the disutility of having to make a transfer, irrespective of the additional overall duration 
of an indirect night, was about S22.5 in 1987 (T.H. Oum and M.VV. Trethewav, Airline hub-and- spoke system 
TRANSPORTATION RESEARCH FORUM PROCEEDINGS Vol. 30, pp. 380-393, 1 990). P * 

io The measure is known as the Armington Index. 

KJ. Button and R Stough with the assistance of S. Lall and M. Trice, THE BENEFITS OF BEING A HI in 
AHU>° RT CITY. CONVENIENT TRAVEL AND HIGH-TECH JOB GROWTH, The Aviation Pmeram The Cemer 
Jor Regional Analysis, The Institute of Public Policy, George Mason University, 1998 

The FAA has classified communities into a four-class scheme depending on the total percentage of U.S. 
passenger enplanements in all services and operated by U.S. certified carriers within the 50 states and other designated 
areas (e.g. a large hub has 1.00% or more, a medium hub has 0.25% to 1.00%. and so on> ’ 

In detail the mode] was estimated using ordinary least-squares and the preferred specification was: 
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that the existence of a hub airport in a region increases that region’s high-technology employment by over 
12,000 jobs. This does not, of course, mean that all hub regions benefit by this amount but it is an average 
across hub cities. 

More detailed case study ' analysis compares the situation at three non-hub airports (Nashville 13 , 
Indianapolis and Milwaukee) with the major airline hubs of Cincinnati (which is a Delta Air Lines hub) and 
Pittsburgh (which is a US Airways hub). A simple visual inspection of trends in high-technology 
employment in the five locations (Figure 1) shows the more rapid and even growth in high-technology jobs 
in those areas with hub airports. While Milwaukee has seen some growth since the mid-1980s, this has 
been demonstrably slower than either Pittsburgh or Cincinnati. Indianapolis has also seen growth in its 
high-technology employment numbers but Pittsburgh has been steadily pulling away from it and Cincinnati 
has gradually, albeit slowly, been catching up. Nashville, which has fluctuated between being a hub and not 
being a hub, has seen a rather erratic growth path. 

While the diagram is insightful, it cannot allow for variations in the nature of the different cities. The 
selection of the hub and non-hub cities was designed to allow comparisons with similar, medium sized 
cities but they are not identical. Further statistical analysis makes additional adjustments. The findings for 
the period to 1997 are that, allowing for factors such as differences in personal income, total air passenger 
traffic and a time path, the existence of a hub airport has exercised a positive and statistically significant 
effect on the industrial composition of Cincinnati and Pittsburgh 14 . In other words, the effect of a city being 
a hub, and irrespective of the total volume of airline traffic passing through it, still attracts more high- 
technology employment than a comparable non-hub. 

Correlation between variables does not of itself imply causation in any meaningful sense. The economics 
and scientific literature is full of impressive correlations that are spurious or meaningless. In the case of 
airport hubs it could be argued that the economic growth that has been demonstrated at hub airport cities is 
not due to the services offered by the airlines but rather that airlines moved to these locations simply to 
exploit the areas’ strong, natural economic performance. 

The direction of causation can, however, be tested for. 15 Results for the Cincinnati area for data from 1979 
through 1997 show that airline passenger traffic had a positive effect on high technology employment in 
the local Metropolitan Statistical Area. The causal effect of passenger traffic on employment is a 
reasonable proposition as it signifies increase in demand and earnings that have a multiplier effect in 
employment. While increases in passenger traffic may have a positive effect on per capita incomes, this is 


Ln high-tcchnology employment = 5.407* + 0.503 hub airport* + 0.033 Fortune 500 companies* + 0.115 In 

housing values + 1.354 ln highway density* + 0.141 in defense expenditure* + 
2.845 In service employment* + 1.405 In population size* 

* denotes statistical significance at 99% confidence level; n * 303; R 2 = 0.643. 

For part of the period Nashville was a secondary American Airlines hub and this fact was allowed for in the 
subsequent statistical analysis. 

!4 In detail the model was estimated using ordinary least squares and the preferred specification was: 

Ln high-technology employment = -3.25 + 1 .48 In per capita income * - 0.07 time* + 0. 1 2 hub dummy* - 0.75 

Nashville dummy* 

* denotes statistical significance at 99% confidence level; n ** 40; R 2 = 0.980. Cincinnati and Milwaukee was taken as 
the base variable. The estimation adjusts for heteroscedastcity. 

: The Granger (C. Granger, Investigating causal relations by econometric models and cross-spectral methods, 

ECONOMETR1CA, Vol. 37, pp. 424-38, 1969) approach to the question of whether x causes y is to see how much of 
the current y can be explained by past values of y and then to see whether adding lagged values of x can improve the 
explanation, y is said to be Granger-caused by x if x helps in the prediction of y, or equivalently if the coefficients on 
the lagged xis are statistically significant. It is important to note that the statement x Granger causes y docs not imply 
that y is the effect or the result of x. Granger causality measures precedence and information content but does not by 
itself indicate causality in the more common use of the term. The test is to see if air traffic does NOT Granger cause 
employment; the resultant F-statistic for Cincinnati of 6.328, at a probability' level of 0.0148, implies that this can be 
rejected with 95% confidence. Indicating the causality is almost certainly the other way. Equally, the test is to see if air 
traffic does NOT Granger cause employment in Pittsburgh; the F-statistic of 6.419 and a probability of 0.07, implies 
one can be 90% confident the causality is the other way. 
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not so evident with the two-year time lags used to test for causality. In the short run, employment impacts 
are more evident than earnings or income effects. Similar results are found for Pittsburgh. 

These findings that trace a link from the existence of a hub airport to high technology employment may 
initially seem counter intuitive in terms of traditional transport economics. The latter views transport 
provision as being derived from the final needs of consumers and producers and hence transport follows 
demand rather than visa versa. In the case of hub airports this traditional view can be misleading. Airlines 
offer networks of routes and select hubs in order to meet the overall demands for their services. Only a 
relatively small amount of traffic actually originates or is destined for a hub airport, the vast majority of 
traffic is transiting. A hub location is, therefore, chosen to meet this wider network criteria. The area around 
the hub, however, benefits from the extensive network of services that are provided at the airport a 
network that is well in excess of that which would be offered if the airport were not a hub. 

Perpetuity Effects 

There is an increasingly widely accepted school of thought arguing that economic growth, once started in a 
region, becomes self-sustaining and may accelerate 16 . Linked to this, there is also empirical evidence that 
infrastructure investment can act as a catalyst for higher economic growth in an area; essentially it can act 
as a kick-start mechanism . The construction of a new airport or the major enlargement of an existing 
acuity may act, therefore, to set in progress a much larger and longer term development process in a 
region. This perpetuity effect is in addition to the tertiary effects that relate to the immediate migration of 
firms to an area with good air transport services. It is longer term and afreets the dynamics of an area. By 
initially attracting undertakings to an area in sufficient numbers, airport development can lead to the 
crossing of important thresholds in terms of economies of scale, scope and density. In particular in the 
context of high-technology activities, an area can acquire a vital knowledge base that fosters local research 
and development and makes the region quasi-independent of others. The regional economy can feed on this 
to further its high-technology activities and hence to accelerate its growth. 

This type of dynamic economic impact of an airport is the most abstract and the most difficult to quantify. 
It has been little researched. It is long term and involves the interaction of an airport with all other aspects 
of the local economy. It is, nevertheless, potentially a very real and important benefit that may be enjoyed 
by a region with high quality air services. 


Summary and Conclusions 

Air transport is the fastest growing mode of transportation and by permitting the market to offer the 
services industry and users demand, and by allowing competitive forces to act as a stimulus for efficient 
SUP ^ u’-r irIine dere S ulation has se ^ved to assist national economic growth. At the more local level, the 
availability of air transport services can act as a stimulus to the economic growth of regions and cities. It 
achieves this through the employment and income generated in the construction and enlargement of 
facilities (primary effects), through the on-going activities of the airport (secondary effects)- through the air 
services provided by the airport making the location attractive to mobile industry (tertia’ry effects); and 
through its own long term momentum (perpetuity effects). In particular, there is empirical evidence that the 
more mobile forms of modem industry, notably those associated with high-technology activities, are often 
attracted to areas offering high quality air transport services. There is also evidence that it is not simply the 
availability of an airport that acts as a catalyst for economic growth but rather it is generally the types of 
service offered at hub airports that are most important. 


This is known as "endogenous growth theory \ 

D A. Aschauer. Why is infrastructure important 0 . In Munnell. P (ed.) IS THERE A SHORTFALL FN 
PUBLIC CAPITAL INV ESTMENT?, Conterence Series. 34. Federal Reserve Bank of Boston. 1990 
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Figure 1. Trends in High-Technology Employment at Case Study Locations 
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Section 1 


Introduction 


The air transportation system is moving towards satellite based communications, 
navigation, and surveillance/air traffic management (CNS/ATM). One purpose of the 
CNS/ATM initiative is to help airplanes fly more precisely as well as to fly more user- 
preferred or wind-optimal routings (“free flight”). CNS/ATM initiatives can reduce the 
inefficiencies of operating in the National Airspace System (NAS) by relieving airport and 
en route congestion. These infrastructure improvements should increase en route efficiency 
and allow for increased flight frequency and more direct service between city pairs. 

An important question for civil aviation authorities is ‘‘what would be the effect of 
increased direct flight frequency and levels of direct point-to-point service on consumer 
demand?” Understanding these effects is important since they help determine the dynamic 
impact on demand of any NAS infrastructure improvements. 

In this paper, The MITRE Corporation’s Center for Advanced Aviation System 
Development (CAASD) studies the effect that changes in direct flight frequency and the 
average number of trip segments (average levels of point-to-point service) have on the 
demand for commercial passenger aviation in the United States. CAASD studied demand in 
a sample of 47 origin and destination (O&D) markets stratified by trip purpose, trip distance, 
market size, and passenger class. The results of the study found that both direct flight 
frequency and the average number of trip segments (a proxy for the average level of point-to- 
point service) are significant factors in explaining demand in many of the markets. Section 2 
provides a brief discussion of how increased flight frequency and levels of direct service 
increase the demand for aviation. Section 3 provides a technical description of the method 
used to estimate the effect that changes in these variables have on demand. Section 4 
provides the results and a discussion of those results. Section 5 provides extensions of the 
results and explains the implications of the results on the NAS. 

Section 2 

Background 

Airlines can influence the demand for aviation in several ways. Airlines can influence 
the quantity demanded by changing price and can change demand by altering the level of 
service. Service levels include factors such as direct flight frequency, load factors, and the 
number of flights it takes to get from trip origin to trip destination (trip segments). 

Airlines influence the quantity demanded by changing price (fares). As price increases, 
consumers fly less. Figure 2-1 illustrated the process. In Figure 2-1, a price decrease from 



pi to p2 results in a movement down the demand curve fromplql to p2q2. When consumer 
purchases are relatively more sensitive to changes in price, demand curves are relatively 
flatter (less steep). 


Price 



Quantity 


Figure 2-1. Effect of Changes in Price on Demand 
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Airlines can influence the quantity demanded by changing various aspects of the level of 
service provided, including the amount of traveling and waiting time. Morrison and Winston 
(1989) estimated that consumer willingness to pay for a one hour reduction in travel time 
was about $54 (in $1996). Their estimate reflected travelers’ opportunity costs and the 
disutility of travel time (i.e., inconvenience of sitting in an airplane seat). 

Consumer willingness to pay to reduce transfer time at airports is even greater. Transfer 
time at airports includes the time waiting for flights at an airport. For example, these waits 
can result from the time spent waiting between flights at a hub. Morrison and Winston 
(1989) estimated consumer willingness to pay for a one hour reduction in transfer time was 
about $1 16 (in $1996). Their estimate not only reflected the willingness to pay to reduce 
travel time, but also the additional disutility of walking through terminals and waiting at 
departure gates. 1 

This paper concentrates on two service factors that airlines can change to influence the 
amount of transfer and travel time. The two service factors are direct flight frequency and 
the number of flights it takes to get from trip origin to trip destination (trip segments). 

Flight frequency (direct flights) is a major influence on waiting time. Consumers are 
more likely to find flights close to their desired departure times when there is a greater flight 
frequency between a particular city pair. Further, higher frequencies can reduce the average 
load factors between a city pair. Reduced average load factors between a city pair increase 
the probability of consumers obtaining a seat on their desired flight. 

In many cases, increases in flight frequency reflect increased personal income in the 
markets involved. In these cases, it is changes in personal income that has an effect on 
demand. This paper concentrates on markets where changes in flight frequency independent 
of changes in personal income have a significant effect on demand. In these markets, 
increasing flight frequencies (independent of other factors) increases demand. Figure 2-2 
shows the effect that these increases in flight frequency have on demand. 

In Figure 2-2, the demand curves represent how much consumers are willing to buy at any 
given price. Willingness to pay reflects income and attributes of the product (e.g., flight 
time, schedule convenience, number of flights, etc.). For Demands at a price of pi, 
consumers are willing to buy ql units. As flight frequencies increase, the demand for 
aviation shifts to the right because consumers’ willingness to pay has increased with the 
increased frequencies. The shift in the demand curve to Demand 2 illustrates the process. 


1 Morrison and Winston (1989) also found that consumer willingness to pay for reductions in scheduled 
delay was only about S5 per hour (in SI 996). The low willingness to pay for reductions in scheduled delay 
is plausible since travelers generally plan ahead and make productive use of their time when there is a 
schedule delay. 
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After demand has shifted to Demand 2 , consumers are willing to pay more for each unit. At 
ql, consumers are now willing to pay p2. Without an increase in price, the demand increases 
to q2 after the shift from Demandi to Demand 2 . 

Reducing the average number of trip segments between a city pair (increasing the level of 
direct point-to-point service) also increases demand. While increasing flight frequency is a 
way of adding direct service capacity, reducing the number of flights needed to get from 
origin to destination is a way of improving current service between a city pair market. 
Consumers prefer non-stop or direct service over connecting service since it involves less 
time and hassle. Consumer willingness to pay for more direct service (i.e., less transfer time) 
is high. 2 Consequently, reducing this waiting time by increasing the number of direct flights 
is very valuable to consumers. 



Figure 2-2. Effects of Changes in Flight Frequency on Demand 

The influence of these two service factors is particularly important for certain routes. For 
example, demand is more sensitive to frequency and trip segments in markets with more 
business travelers since time is more valuable to them. As a general rule, whenever the value 
of time is a significant component of demand or maintaining a time advantage over 
competing modes of transportation (e.g., short haul markets) is important, demand is 
particularly sensitive to changes in frequency and levels of direct service. 


2 Morrison and Winston (1989) estimated consumer willingness to pay for a one hour reduction in transfer 
time was about SI 16 (in $1996). 
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Knowledge of how sensitive demand is to changes in price, flight frequency, and the 
average number of trip segments would allow for a better understanding of the tradeoff 
airlines face in setting fares and in deciding the number of flights and the level of direct 
service between city pairs. Understanding these effects is also important since they help 
determine the dynamic impact on demand of any NAS infrastructure improvements. 
Conversely, understanding these effects help determine the impact of changes in airline 
operations on air traffic control (ATC) infrastructure requirements. 

The previous discussion and figures helps explain the relationship between improved 
service levels (frequency and direct service) and increased demand. However, they do not 
provide the precise causal relationship needed to quantify, estimate and forecast changes in 
demand due to changes in those service levels. The next section will. 

Section 3 

Methodology 


Traditional methods of estimating demand between city pairs use econometric analysis. 
Econometric analysis of aviation demand involves determining, based on historical data, a 
quantitative relationship between traffic (by passengers) and explanatory variables that 
influence the level of traffic (e.g., personal income and average fares). For domestic 
commercial passenger aviation between city pairs, demand is a positive function of personal 
income and a negative function of average fares. 

Most econometric studies, however, have not considered the effect of service variables 
on demand. With frequency, part of the problem is identifying the extent to which frequency 
determines traffic levels instead of changes in traffic levels (e.g., from changes in personal 
income) determining changes in frequency. For example, in most markets increases in flight 
frequency reflect increased personal income or other factors. Some studies, however, have 
estimated the effect that changes in service variables have had on demand. These studies 
concentrated on markets where changes in flight frequency independent of changes in other 
factors have a significant effect on demand. The two seminal pieces on the subject are 
Ippolito (1981), and Eriksen and Lin (1979). 

Ippolito (1981) estimated the impact that changes in flight frequency had on demand in a 
sample of monopoly flight segments. Ippolito found that for each one percent increase in 
flight frequencies, demand increased by .76 percent. The increased demand is the same 
effect shown in Figure 2-2. Eriksen and Lin (1979) studied the impact that changes in the 
level of service had on demand. They defined “service” as the ratio of non-stop jet flight 
time to the sum of average passenger travel time and time between desired and actual 
departure. This measure reflects flight frequency, stops-and-connections, and aircraft speed. 



Based on a sample of 15 long-haul markets over a six-year period, they found that for each 
one percent change in their service variable, demand increased by .43 percent. 

This study uses more recent, precise, and broad based data to more accurately estimate 
and forecast changes in demand due to changes in direct flight frequency and the average 
number of trip segments. The sample for the study consists of 47 city pairs using quarterly 
data from 1984 to 1996. The study estimates the effect that changes in direct flight 
frequencies and average number of trip segments have on demand. The study estimates 
these effects both together and independent of each other. 

The influence of service factors is more important on certain routes. Demand is more 
sensitive to frequency in markets with many business travelers and in markets where 
competition with other modes of transportation is greater. For these reasons, it is important 
to have a broad-based sample that includes short- and long-haul markets, as well as business 
and leisure origins and destinations. The effect of frequencies and point-to-point service on 
demand also varies by type of traveler. Business travelers may be more sensitive to changes 
in these variables than leisure travelers. For these reasons, it is important to study all 
passenger traffic, and to study the breakdown of the total into business and leisure traffic. 

To estimate demand, the study uses an ordinary least squares (OLS) regression technique. 
The study estimated the following three regression models for each city pair. 3 


n 

For a few of the city pairs that had direct service started or discontinued during the period studied, the 
study used another model instead of the model with FRQ. 

In Pax = constant + bl In PI + b2 In fare + b3 In TS + b4 In DUM 


where DUM - dummy variable set equal to one when direct service was available. 
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In Pax = constant +b| In PI + b 2 In fare + b 3 In TS 
In Pax = constant + b| In PI + b 2 In fare + b 3 In FRQ 
In Pax = constant + b| In PI + bi In fare + b 3 In FRQ +b 4 In TS 
where: 

In = natural logarithm 

Pax = the number of origin and destination (O&D) passengers enplaned 
PI = the combined personal income of the two cities in the city pair (in constant $1996) 
fare = average fare (in constant $1996) 

TS = average number of trip segments per passenger (proxy for the level of direct, point- 
to-point service) 

FRQ = number of non-stop flights (in some cases non-stop and one-stop direct) 4 

The United States (U.S.) Bureau of Economic Analysis is the source of the data for 
personal income. BACK Information Services is the source of the data for passengers, fares, 
trip segments, and flight frequency. BACK’S “OD1 A” database provides the data for 
passengers, average fares, and average number of trip segments. OD1 A represents true 
origin-destination data gathered from ticket stubs. OD1A data covers 10 percent of all 
passengers of U.S. certified carriers. It provides a unique information package, combining 
passenger statistics by route with data on fares and trip segments. BACK’S OAG Passenger 
and Cargo Flight Statistics provides the data for flight frequency. These data are a modified 
version of data found in the Official Airlines Guide®. 

The study uses each regression model for three different passenger categories. The 
categories are: all fare paying passengers (excludes frequent flyers); 5 leisure travelers only 
(defined as passengers paying discounted coach fares purchased at least two weeks prior to 
traveling); and business type travelers only (defined as passengers paying fares for business, 


[ 1 ] 

[ 2 ] 

[3] 


4 The frequency variable does not include all available flights between a city pair. Non-direct flight 
itineraries that use more than one ticket are not included. Consequently, the variable does not capture the 
effects of increasing indirect flight frequency. 

5 The all passenger category includes “mixed fare class” data not picked up in either the leisure or business 
type categories. Consequently, the results for all passengers may be inconsistent with the sum of the other 
categories. 
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first class, discounted business or first class, or full fare coach purchased within two weeks 
of traveling). 6 

Each equation measures the effect that changes in personal income and fares have on the 
emand for aviation in that market. The expected effect of increases in personal income and 
decreases in fares is to increase demand. Equations [ 1 ] and [3] measure the effect that 
changes in the average number of trip segments have on demand. Trip segments are the 
actual number of flights per passenger needed to travel between the city pair. 7 A reduction 
in the average number of trip segments increases the average level of point-to-point service. 

The expected effect of decreases in the average number of trip segments is to increase 
demand. 

The quality of service offered by an airline is a vital competitive factor, especially in 
short-haul markets where there is also competition from surface travel. The trip segment 
variable used in this study captures the effect of an increase in the quality of current capacity. 
It does so by measuring changes in the average number of flights needed to travel between an 
&D city pair market. A reduction in the average number of trip segments between an O&D 
city pair implies an increase in the average level of point-to-point service. 

Equations [2] and [3] measure the effect that changes in flight frequency have on 
demand. The flight frequency variable measures the number of non-stop direct (or non-stop 
and one-stop direct in some markets) flights between the city pair.8 The expected effect of 
an increase m direct flight frequency is to increase demand. The frequency variable used in 
this study captures the effect of an increase in direct point-to-point capacity. 

The regression coefficients provide a framework for estimating how changes in these 
explanatory variables affect the dependent variable. The regression coefficients capture 
these effects as constant elasticities. Elasticities provide a framework for isolating the 
change in the dependent variable due to changes in the explanatory variable. The concept of 
elasticity describes the effect on demand of a one percent change in the respective 


6 The categories oversimplify actual purchase patterns. Business travelers often purchase tickets prior to two 
weeks of traveling, and leisure travelers can purchase tickets at the last moment. 

y 

Number of flights with separate ticket coupons (actual change of planes). A direct flight with stops counts 
as only one trip segment. 

8 

When a city has multiple airports, we include flights to all pertinent airports (e.g., Washington includes 
both National and Dulles). 
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explanatory variable. 9 For example, if the coefficient for the fare variable is equal to -.7, 
then a one percent decrease in fares results in nearly a .7 percent increase in demand. 10 

The study uses a sample of 47 city pairs using quarterly data from 1984 to 1996. The 
criterion used to select the sample is trip generation purposes (general business, leisure, etc.), 
trip length, and the population of the Metropolitan Statistical Area (MSA). Additionally, the 
city pairs in the sample are geographically distributed throughout the continental United 
States. 

Trip purposes included flights between general business, manufacturing business, and 
leisure locations. General business locations are those whose employment in the 
combination of “Service, Finance, and Public Sectors” (SFP) is greater than 1 10 percent of 
the national average. Manufacturing business locations are those where manufacturing 
employment is greater than 108 percent of the national average. Leisure locations are those 
with the following characteristics: employment in SFP is greater than 1 10 percent of the 
national average; employment in manufacturing is less than 10 percent of the total employed; 
and the percentage of SFP employed in finance is less than 90 percent of the national average 
of finance employment in SFP. 1 1 Additionally, the sample includes locations that did not fit 
into any of the above categories. These locations are Atlanta, Cincinnati, Houston, 
Pittsburgh, and Sacramento. These are economically important locations or ones with 
important hubs. Nine of the city pairs in the sample included one of these Metropolitan 
Statistical Areas (MSAs). 

MS As are large or small depending on population. MSAs with a 1996 population of 
less than one million are small. Nine of the city pairs in the sample included small MSAs. 
There are three categories for trip length. The categories included less than 750 miles, 
750-1499 miles, and greater than 1500 miles. The sample includes 24, 13, and 10 city pair 
markets in the sample that fell into these categories. 

There are five general categories for city pair markets in this study. These categories 
include: from general business to general business; from general business to leisure; from 
leisure to leisure; from general business to manufacturing business; and from manufacturing 


9 Elasticity = [( 1 .0 1 )” lue ° rcoeff,c,cn ' -1] * 100 

1 0 Elasticity = [( 1 .0 1 )° - 1 ] * 1 00 = -.694 

1 1 The source for employment data is the U.S. Bureau of Labor Statistics (BLS). BLS aggregates data 
according to Standard Industrial Classification (SIC) categories. All population and employment data refer 
to 1996. 
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business to manufacturing business. 12 The numbers of city pairs in each category are 31,6, 
1, 5, and 4, respectively. 13 Within each category, there are categories for city pairs by 

distance and by size. Table A-l in the appendix shows the city pairs in their respective 
categories. 

Section 4 

Results and Discussions 


4.1 Results 

Table 4-1 shows the summary results for the coefficients for the price and trip segment 
variables for the models ran with the trip segment variable (TS) only. 14 Table A-2 in the 
appendix presents the complete results for the models ran with the trip segments variable 


These categories represent trip purpose as a function of relative employment patterns. Obviously, travel 
within a category is for all the aforementioned reasons. Trade, industry, and academic sources often use 
trip generation purposes like these to analyze markets. While the percentages used here to define each 
category are somewhat arbitrary, they adequately differentiate between trip purpose. 

^ City pairs with “other cities” are included in one of the five categories. 

14 Summary results are only for the price and trip segment coefficients that are significant at a 90 percent 
level of confidence or higher. The 90 percent confidence is used instead of the 95 or 99 percent confidence 
to capture more markets where the underlying variables may be significant. The impact of the TS and fare 
variables in some of these markets, while not as strong as in those significant at a 95 percent confidence or 
higher, may still strongly influence demand. 
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Table 4-1. Summary Regression Results with TS (Equation 1) 


Passenger 
Category and 
Variable 

Number of 
Significant TS 
Coefficients 

Mean 

Median 

Maximum 

Minimum 

Standard 

Deviation 

All - fare 

46 

-.76 

-.75 

-.26 

-1.47 

.26 

AU-TS 

21 

-1.68 

-1.29 

-.35 

-5.11 

1.25 

Leisure - fare 

35 

-.88 

-.81 

-.39 

-2.14 

.39 

Leisure -TS 

27 

-4.34 

-2.66 

-.82 

-29.09 

5.91 

Business - 

fare 

26 

-.98 

-1.02 

-.40 

-1.64 

.35 

Business - TS 

29 

-4.17 

-2.69 

-.87 

-26.99 

5.07 


The estimated regression coefficients provide a framework for estimating how changes in 
the explanatory variables affect the dependent variable. 16 The regression coefficients 
capture these effects as a constant elasticity. As noted in Section 3, these elasticities provide 
a framework for isolating the change the dependent variable due to changes in the 
explanatory variable. 

The second column in Table 4-1 shows the number of markets where TS is a significant 
factor in explaining demand in each of the respective categories. The results show that TS is 
a significant factor in about 60 percent of the markets in the leisure and business passenger 
categories (27 and 29 markets for leisure and business, respectively, out of a total of 
47 markets in the sample), and about 45 percent in the all passenger category. The third and 


15 The business fare elasticity is significant in fewer markets than the leisure fare elasticity. If aggregated 
across all the 35 markets where the leisure fare is significant, the business elasticity would be considerably 
lower. 

^ Most of the models have adjustments for serial correlation. A common finding in time series regression is 
the presence of serial correlation (residuals are correlated with their own lagged values). Serial correlation 
is inconsistent with the assumption in ordinary least squares (OLS) regression theory that the disturbances 
are not correlated with each other in any fashion. The presence of serial correlation results in inefficient 
and unreliable coefficients. Econometricians have developed extensions of regression analysis to deal with 
serial correlation. Correcting for serial correlation provides for statistically more reliable coefficients and 
estimated standard errors. The adjusted coefficients provide more reliable estimates of the independent 
variable’s impact on the dependent variable and on its significance level. 
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fourth columns in Table 4-1 show the mean and median regression coefficient values for TS 
in the markets where it is significant. In markets, where it is a significant factor, a one 
percent increase in the average number of trip segments reduces demand by about 
2.70 percent in both the leisure and business categories (based on the median values).^ In 
some cases, the coefficient for TS is very negative (e.g., Pittsburgh-Philadelphia at -14.96 for 
leisure). In the sample, the markets with the most negative coefficients for the TS variable 
are short-haul markets where a move away from point-to-point service would result in most 
consumers driving instead. 

Table 4-2 shows the summary results for the coefficients for the price and frequency 
variables for the models run with the frequency variable (FRQ) only. 18 Table A-3 in the 

appendix presents the complete results for the models ran with the flight frequency variable 
(FRQ). 


1 7 

We use median values to reduce the impact of outliers. 

1 8 

Summary results are only for the price and frequency coefficients that are significant at a 90 percent level 
of confidence or higher. 
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Table 4-2. Summary Regression Results for Models with FRQ (Equation 2) 19 


Passenger 

Category 

and 

Variable 

Number of 
Significant 
FRQ 

Coefficients 

Mean 

Median 

Maximum 

Minimum 

Standard 

Deviation 

All - fare 

46 

-.80 

-.79 

-.20 

-1.52 

.28 

All - FRQ 

18 

.39 

.35 

.83 

.06 

.24 

All - DUM 

4 

.30 

.19 

.11 

.72 

.29 

Leisure - 
fare 

34 

-.84 

-.78 

-.33 

-1.83 

.33 

Leisure - 
FRQ 

19 

.53 

.50 

1.38 

.13 

.36 

Leisure - 
DUM 

1 

.42 

i 

i 

. 

i 

i 

l 

i 

1 

1 

i 

Business - 

fare^ 

26 

-1.33 

-1.34 

-.53 

-2.70 

.51 

Business - 
FRQ 

7 

.85 

.80 

1.18 

.51 

.21 

Business - 
DUM 

i 

2.33 

i 

l 

l 

i 

i 

» 

• 

i 

i 

! 

i 


The second column in Table 4-2 shows the number of markets where FRQ is a 
significant factor in explaining demand in each of the respective categories. The results of 
the models show that direct flight frequency is a significant factor in explaining demand in 
some markets. It is a significant factor in about 40 percent of the markets in the leisure and 


The sample has five city pair markets where direct air service either started or was discontinued during the 
period studied. The impact of this effect is a significant factor in explaining demand in four of those 
markets in the all-passenger category. In these markets, the effect of having direct air service increased 
demand by between 1 1 and 72 percent. 

The coefficient for business fares is higher than in the model with the TS variable. The difference is due to 
the absence of the TS variable. Some of the change in demand attributed to fares in this model are 
probably the result of changes in the average number of trip segments. 
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all passenger categories, but only about 15 percent in the business passenger category. 21 The 
third and fourth columns in Table 4-2 show the mean and median regression coefficient 
values for FRQ in the markets where it is significant. In markets, where it is a significant 
factor, a one percent increase in the number of direct flights increases demand by about .5 
and .8 percent in the leisure and business passenger categories, respectively (based on the 
median values). In four cases, the coefficient for FRQ is very high (greater than one). In 
two of those markets, the average capacity per plane increased substantially. However, the 

two other markets do not have any characteristics that would explain why the coefficients are 
so high. 

4.2 Discussion 

While the markets with the most elastic trip segment elasticity are short-haul markets, the 
TS variable is significant in markets of all distances. The proportion of long-haul markets 
(more than 1,500 miles) where TS is significant is not significantly different from short-haul 
markets (less than 750 miles). 22 The study also compared the summary results to the results 
from each general category. For example, the summary coefficient of price for leisure 
passengers is compared to the average coefficient of price for leisure passengers in the 
general business to leisure category. There are not any statistically significant differences 
between the categories. 23 

The FRQ variable is significant in markets of all distances. However, the proportion of 
long-haul markets (more than 1 ,500 miles) where FRQ is significant is significantly higher 
than in short-haul markets (less than 750 miles). 2 * As before, the study compared the 


2 j 

In many of the markets, increases in direct flight frequency were probably due to increases in personal 
income. Changes in demand in these markets were probably the result of changes in personal income or 
other factors. Consequently, the frequency variable is not significant in the majority of the markets. 

The differences are not significantly different at a 95 percent level of confidence using a two-tailed test for 
difference between proportions. 

23 

The differences are not significantly different at a 95 percent level of confidence in all but two of the 
30 tests. In those two tests, the differences are not significantly different at a 99 percent level of 
confidence. 

The differences are significantly different at a 95 percent level of confidence using a two-tailed test for 
difference between proportions. 
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summary results to the results from each general category. As before, there are not any 
statistically significant differences between the categories. 25 

Table 4-3 shows which of the two variables are significant when running the regressions 
with both the TS and FRQ variables together (equation [3]). The results show the total 
number of markets where the variables are significant. 


Table 4-3. Comparison of Results (by Number of Markets) 


Passenger 

Class 

Trip Distance 
(miles) 

TS 

FRQ (or 
DUM) 

Both 

None 

All 

<750 

8 

5 

1 

10 

All 

750-1500 

5 

4 

2 

2 

All 

>1500 

2 

3 

3 

2 

Leisure 

<750 

15 

2 

2 

5 

Leisure 

750-1500 

3 

1 

3 

6 

Leisure 

>1500 

4 

5 

0 

1 

Business 

<750 

15 

0 

1 

5 

Business 

750-1500 

7 

1 

2 

3 

Business 

>1500 

4 

3 

1 

2 


The third column in Table 4-3 shows the number of markets where only TS is a 
significant factor in explaining demand in each of the respective categories. The fourth 
column shows the number of markets where only FRQ is a significant factor, and the fifth 
column shows the number of markets where both are significant factors. While the TS 
variable is significant across all passenger categories and trip distances, the variable for 
frequency is not. For short-haul markets (less than 750 miles), TS is likelier than FRQ to 
have an impact on demand. This is especially true in the leisure and business passenger 
categories. For long-haul markets (greater than 1500 miles), FRQ is likelier to have an 
impact than in short haul markets. When running the regressions with both TS and FRQ, the 


25 


The differences are not significantly different at a 95 percent level of confidence using a two-tailed test for 
difference between proportions. 
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proportion of long-haul markets where FRQ is significant is significantly higher than in 
short-haul markets in all of the passenger categories. 2 ^ 

Section 5 

Extensions and Implications 


5.1 Extensions 

The results of the study show that the average number of trip segments (the average level 
of point-to-point service) has a significant effect on demand in about 60 percent of the 
markets in the leisure and business passenger categories. 27 In both of these markets, a one 
percent decrease in the average number of trip segments increases demand by about 
2.7 percent (based on median values). If the median results of the sample are applied to the 
whole country, then these elasticity measures may be useful in estimating NAS-wide 
impacts. 28 

A reduction in the average number of trip segments (an increase in the average level of 
point-to-point to service) will have dynamic effects on demand. If changes in the average 
number of trip segments also have a significant impact on 60 percent of all domestic 
passenger traffic, then a one percent reduction in the average number of trip segments 
increases demand by about 1.62 percent system wide (.6 multiplied by an elasticity of 2.7). 
Consequently, a one percent reduction in the system wide average number of trip segments 
will increase demand by about 6.9 billion revenue passenger miles (RPMs) (based on 1996 
passenger traffic). 29 


26 

The differences are significantly different at a 95 percent level of confidence using a two-tailed test for 
difference between proportions. 

The all passenger category includes “mixed fare class” data not picked up in either the leisure or business 
type categories. Consequently, the results for all -passengers may appear inconsistent with the sum of the 
other categories. For consistency, we do not use the results from the all-passenger category in this section. 

28 

This section uses the median value of elasticities in markets where the trip segment variable is significant 
in a broad-based sample of 47 city pairs that is reasonably representative of the NAS. Trip segments are 
more significant in some markets than in others, while in other markets they are not significant at all. The 
results of this study also provide information on analyzing these specific markets. 

Airlines are likelier to reduce the average number of trip segments in markets where it matters most (often 
short-haul markets). Airlines are likely to reduce trip segments only in markets where changes in trip 
segments have a significant impact on demand. Improvements in the NAS implemented system wide 
should result in airlines trying to exploit potential gains to trade in all these markets. However, airlines 
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The results of the study show that changes in direct flight frequency (point-to-point 
capacity) have a significant effect on demand in about 40 percent and 15 percent of the 
markets in the leisure and business passenger categories, respectively. In these markets, a one 
percent increase in direct point-to-point flight frequency increases demand by about .5 and .8 
percent, respectively. If the median results of the sample are applied to the whole country, 
then these elasticity measures may also be useful in estimating NAS-wide impacts. 30 

If changes in direct point-to-point flight frequency also have a significant impact on 
40 percent and 15 percent of all leisure and business passenger traffic, then a one percent 
increase in direct flight frequency increases leisure demand by about .20 percent (an 
elasticity of .5 multiplied by .4) and business demand by about .12 percent (an elasticity of .8 
multiplied by .15). Based on estimates of leisure and business’s share of total traffic, the 
system wide elasticity is about .18 percent. 31 Consequently, a one percent increase in system 
wide direct flight frequency increases demand by about 750 million RPMs (based on 1996 
passenger traffic). 32 

Increased consumer surplus is probably the main benefit to society of improved aviation 
service factors. The increased RPMs from the increase in flight frequency and the reduction 
in average trip segments increase consumer surplus since they increase consumer willingness 
to pay. Consumer surplus is the difference between what consumers pay and what they 
would have been willing to pay for the product. Federal guidelines on “best practices” for 
regulatory actions call for the use of consumer surplus in any decision-making process. 

These guidelines also stipulate that consumer surplus be given a monetary value wherever 
possible. Based on rough estimates of the consumer surplus for domestic passenger aviation 
(Homan 1998) and constant prices, the consumer surplus increases annually by about 


may put more emphasis in higher elasticity markets. Consequently, the system wide increase in demand of 
1.62 percent is probably understated. 

-irk 

This section uses the median value of elasticities in markets where the flight frequency variable is 
significant in a broad-based sample of 47 city pairs that is reasonably representative of the NAS. Flight 
frequencies are more significant in some markets than in others, while in other markets they are not 
significant at all. The results of this study also provide information on analyzing these specific markets. 

The December 7, 1997 Washington Post reported that about 70 percent of all passengers are leisure 
passengers and that about 30 percent are business related passengers. 

Airlines are likelier to increase flight frequencies in markets where it matters most. Airlines are likely to 
increase flight frequencies only in markets where changes in frequency have a significant impact on 
demand. Improvements in the NAS implemented system wide should result in airlines trying to exploit 
potential gains to trade in all these markets. However, airlines may put more emphasis in higher elasticity 
markets. Consequently, the system wide elasticity of .18 percent is probably understated. 
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$390 million following a one percent increase in flight frequency and about $3.3 billion 
following a one percent reduction in average trip segments. 

5.2 Implications 

This study is part of a project in support of the Federal Aviation Administration’s 
(FAA’s) Office of System Capacity to better understand the implications of FAA decisions 
on the NAS and its users. One of these decisions is the extent that the air transportation 
system moves towards satellite-based communications, navigation, and surveillance/air 
traffic management (CNS/ATM). A purpose of the CNS/ATM initiative is to help airplanes 
fly more precisely as well as to fly more user-preferred or wind-optimal routings (“free 
flight”). CNS/ATM initiatives can reduce the inefficiencies of operating in the NAS by 
relieving airport and en route congestion. These infrastructure improvements should increase 
en route efficiency and allow for increased flight frequency and more direct service between 
city pairs. Future increases in the number of direct flights and reductions in the average 
number of trip segments will also occur due to changes in airline operations and airport 
improvements. In all these cases, the results of the study show that the dynamic impact on 
demand will put an increased burden on NAS capacity. 

History has shown that airlines have usually chosen to accommodate growth by adding 
frequencies and inaugurating new city pair services. Over the last 20 years factors such as 
deregulation and improvements in airplane performance have influenced airline market 
development to an even greater extent. Consequently, airlines have been able to employ 
frequency and new city pair growth even more fully. For example, the availability of 
intermediate size, long range airplanes favors new services and greater frequencies. The 
North Atlantic market demonstrates this effect. Here, the advent of fuel efficient twin jet 
aircraft performing extended range twin engine operations (ETOPS) has encouraged new 
services. The smaller capacities of many of these planes also promotes nonstop services 
between new city pairs. 

As noted in this report, increased frequencies and fewer trips between trip origin and 
destination provide greater value for consumers. The more valuable air service has 
stimulated demand beyond what has occurred due to just increased incomes and lower fares. 
As airlines continue to increase flight frequency and add point-to-point service, this dynamic 
effect on demand will continue. The results of this study show that continued increases can 
have a significant impact on demand. This impact on demand can result in additional 
infrastructure requirements for the NAS. For example, if long term improvements in 
services result in a 10 percent increase in flight frequency and a 10 percent reduction in the 
average number of trip segments, then demand would increase by nearly 20 percent (based 
on 1996 passenger traffic). 

The results of the study also have implications for studying airline decision-making and 
the effect of hubs. The extensive use of hubs in the deregulatory era has allowed for an 
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increase in the potential number of connections offered by airlines. These increased 
connections allowed for increased frequencies, the introduction of point-to-point service 
between new city pairs, and a reduction in the average number of trip segments between 
many O&D city pairs. These factors have resulted in significant dynamic effects on 
demand. 33 

Currently, airlines face tradeoffs between improving service and cutting costs. Airlines 
face tradeoffs between price sensitive leisure travelers and more time sensitive business 
travelers. Airlines also face tradeoffs between offering service from hubs or bypassing hubs. 
Knowledge of the underlying price and service elasticities can help in understanding these 
tradeoffs. Future work being done in fiscal year 1999 that integrates these relationships into 
a study of hubs and airline decision-making processes will provide a better understanding of 
those tradeoffs. 


'll 

The hub system gives passengers from spokes and passengers from hubs more frequent service than would 
be possible with single plane service (as often was the case before deregulation). Hubs also resulted in 
fewer passengers changing airlines (interlining) when they changed planes. For more information, see 
Morrison and Winston (1995), pp. 19-28. 
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Appendix 

Sample and Regression Results 


Table A-l. City Pairs in the Sample 


City Pair 

Size 

Distance 

Manufacturing to Manufacturing Jv'\ 

Charlotte - Milwaukee 

large to large 

<750 miles 

Cincinnati - Charlotte 

large to large 

<750 miles 

Cincinnati - Detroit 

large to large 

<750 miles 

San Jose - Detroit 

large to large 

>1500 miles 

General Business to Manufacturing 

Chicago - Chattanooga 

large to small 

<750 miles 

Denver - Dayton 

large to small 

750-1499 miles 

Boston - Cleveland 

large to large 

<750 miles 

San Diego - Detroit 

large to large 

>1500 miles 

Wichita - Birmingham 

small to small 

<750 miles 

Genera] Business to Leisure 

Seattle - Reno 

large to small 

<750 miles 

Tampa - New Orleans 

large to large 

<750 miles 

Las Vegas - Kansas City 

large to large 

750-1499 miles 

Cincinnati - Orlando 

large to large 

750-1499 miles 

El Paso - Tucson 

small to small 

<750 miles 

Omaha - Orlando 

small to large 

750-1499 miles 

Leisure to Leisure 

Orlando - New Orleans 

large to large 

<750 miles 
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Table A-l. City Pairs in the Sample (Continued) 


City Pair 

Size 

Distance 

General Business to General Busi 

ness 

Washington - Raleigh 

large to small 

<750 miles 

Nashville - Raleigh 

large to small 

<750 miles 

St. Louis - Albuquerque 

large to small 

750-1499 miles 

Phoenix - Salt Lake City 

large to large 

<750 miles 

Cincinnati - Omaha 

large to small 

<750 miles 

Washington - Nashville 

large to large 

<750 miles 

Phoenix - San Diego 

large to large 

<750 miles 

San Antonio - Dallas 

large to large 

<750 miles 

Sacramento - Salt Lake City 

large to large 

<750 miles 

Tampa - Atlanta 

large to large 

<750 miles 

Washington - Jacksonville 

large to large 

<750 miles 

Chicago - Buffalo 

large to large 

<750 miles 

Denver - Kansas City 

large to large 

<750 miles 

Pittsburgh - Philadelphia 

large to large 

<750 miles 

Boston - Washington 

large to large 

<750 miles 

Seattle - Los Angeles 

large to large 

750-1499 miles 

San Diego - Dallas 

large to large 

750-1499 miles 

Houston - Miami 

large to large 

750-1499 miles 

Austin - Chicago 

large to large 

750-1499 miles 

New York - Miami 

large to large 

750-1499 miles 

Denver - Atlanta 

large to large 

750-1499 miles 
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Table A-l. City Pairs in the Sample (Concluded) 


City Pair 

Size 

Distance 

General Business to General Business 

•" •' 

Philadelphia - St. Louis 

large to large 

750-1499 miles 

Los Angeles - Denver 

large to large 

750-1499 miles 

Washington - San Francisco 

large to large 

>1500 miles 

Boston - Houston 

large to large 

>1500 miles 

New York - Phoenix 

large to large 

>1500 miles 

Seattle - St. Louis 

large to large 

>1500 miles 

Miami - San Francisco 

large to large 

>1500 miles 

Seattle - Chicago 

large to large 

>1500 miles 

San Francisco - Boston 

large to large 

>1500 miles 

Washington - Los Angeles 

large to large 

>1500 miles 
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Table A-2. Regression Results with TS Only 


City Pair 

Passenger Class 

PI (t-stat) 

fare (t-stat) 

TS (t-stat) 

R J &N 

Manufacturii 

ig to Manufacti 
— 

iring 


Charlotte 

Milwaukee 


3.15(6.75)' 

08 (-3.28)' 

-.922 (-4.31)' 

.92 51 

“* 



IRRSBj 

IBB9I 



business 


II 

IIRHUIM 


Cincinnati 

Charlotte* 

all 


-.75 (-3.60)' 

-.29 (-.89) 


** 

leisure 

n« 



SSS^B 


business 

NA 

-.97 (-1.42) 


85 44 

Cincinnati 

Detroit* 

all 

2.3E-5 (3.I2 ) 1 

-.50 (-2.27) 3 

-1.03 (-.60) 

.83 51 

■ 

leisure 


.38 (.81) 

-5.02 (- 1 . 22 ) 

49 

1 pa 

business 

.0002 f4.ll ) 1 

NA 


81 51 


ill mu? f r 

| 




IIHH 



-1.44 (-6.91)' 


mB 

— i 1 

business 

1.66(1.18) 

.32(1.01) 

-.06 (-.09) 


General Busin 

ess to Manufact 

uring 


.. - 

Chicago 

Chattanooga 

all 

NA 

-.85 (-3 -26)' 

.56 (.38) 

.49 51 




1111911 

-5.73 f -2 S3 ) 2 

64 45 

nmi 

ES&S^^BI 

■| 

II 

|| 

76 5 1 

Denver-Dayton 

II 

■1 

II 

HUB 

70 5 ] 

“* 

leisure 

|| 


-.20 (-.63) 

7? 

— L 

business 

NA 



.74 51 




































Table A-2. Regression Results with TS Only (Continued) 


City Pair 

Passenger Class 


fare (t-stat) 

— ■ 

(■SUB 

General £ 

lusiness to Manufacturing 




Boston 

Cleveland* 

all 

,16 (.40) 

-.79 (-7.I7) 1 

NA 

.56 51 

*.• 

leisure 

-.77 (-1.18) 

-.89 (-4.79)' 

-.54 (-.46) 

.41 45 


business 


-.38 (-1 .01) 

-2.74 (-2.95)' 

.56 45 

San Diego 
Detroit 

all 

.30(1.14) 

-1.23 (-10.09)' 

.20 (.83) 

.69 52 

** 

leisure 

.82 (2.92)' 

-1.35 (-11.78)' 

-.02 (-.09) 

.77 49 

- 

business 

.57 (.78) 

-.72 (-3.34)' 

-.15 (-.35) 

.34 51 

Wichita 

Birmingham’ 

all 

.79(1.33) 

-.51 (-2.2 1) 2 

-1.80 (-1.67)’ 

.39 50 


leisure 

4.03 (4.45)' 

m 

-.29 (-.30) 

.58 43 

“ 

business 

NA 

mni 

NA 

NA 

General Busin 

ess to Leisure 

Seattle-Reno* 

all 

1.72 (3.33)' 

-.43 (-2.13)“ 

-3.23 (-5.86)' 

.91 51 


leisure 

1.96 (3.86)' 

-.22 (-1.01) 

-3.21 (-5.88)' 

.90 45 


business 

1.85(1.14) 

-1.31 (-4.02)' 

-2.68 (-1.67)’ 

.74 51 

Tampa 
New Orleans* 

all 

.26 (.43) 

-1.02 (-8.01)' 

-.54 (-2.08) 1 

.87 51 


leisure 

1 .10 (.32) 

-.57 (-2.43) : 

-.82 (-I.65) 1 

.76 45 

■ 

business 

12.27 (.99) 

-1.14 (-4.28)' 

-.87 (-1.94)* 

.85 51 


all 

.74 (I.97) 2 

-.48 (-2.75)' 

.22 (.50) 

.78 51 

••• 

leisure 

-1.04 (-.80) 

II 

.25 (.35) 

.71 45 


business 

.69 (.66) 

-1.34 (-2.96)' 

-2.97 (-6.03)' 

.89 51 
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Table A-2. Regression Results with TS Only (Continued) 


City Pair 

Passenger Class 

PI (t-stat) 

fare (t-stat) 

TS (t-stat) 

R 3 & N 

General Busii 

less to Leisure 



Cincinnati 

Orlando* 

all 

1.50 (4.89)' 

-.61 (-3.30)' 

-1.77 (-4.53) 1 

.86 51 

. 4 * 

leisure 

3.86 (5.32)' 

-.22 (-.64) 


90 45 

44 * 

business 

IKIISHi 

-.40 (-1.9 1) 5 

-2.19 (-2.96)' 

81 51 

HI Paso-Tucson* 

all 

Ish 


BSRESHH 

84 51 


leisure 

BlllSSMi 

*1.07 (-3.67)' 


76 45 


business 

KOHMM 



NA 

Omaha -Orlando* 





85 47 

“ 


hshih^h 

BSSSfOH 

.02 (.03) 

.87 49 

“* 

business 

4.16 (2.05) 2 

-1.27 (-5.27)' 

-2.23 (-4.12)' 

.93 40 

Leisure to Let 

sure 




Orlando 
New Orleans* 


.42(1.28) 

-.75 (-8.48)' 

-1.99 (-10.06)' 

.93 51 


MIM 

fSwSSKMl 

-.13 (-.66) 

-2.26 (-7.22)' 

.75 45 

. 4 * 

business 

13.63 0.33) 

-.59 (-2.04) 1 

-3.24 (-6.03)' 

.91 51 

General Busin 

ess to General 

business 



Washington 

Raleigh* 

alt 

.38(1.42) 

-.45(4.19)' 

-.4 (-.14) 

52 46 


leisure 


rnrnm 

wmmm 

.78 40 

1 

business 

NA 

■i 


NA 







































Table A-2. Regression Results with TS Only (Continued) 


City Pair 

Passenger Class 

PI (t-stat) 

fare (t-stal) 

TS (t-stat) 

R 2 & N 

General Busi 

ness to General 

Business 


Nashville 

Raleigh* 

all 

.81 (7.24)' 

-.59 (-3.95) 1 

-.35 (-2.04) 2 

.92 51 


leisure 

1.58 (9.50)' 

mmm 

-1.93 (-5.92)' 

.91 45 


business 

IBlfsSHH 

-52 f.85) 

-1.39 (-2.43) 1 

.71 51 

St. Louis 
Albuquerque 

all 

2.10(3.11)' 

-.78 (-4.88)' 

-.37 (-1.09) 

.89 52 

■* 

leisure 


NA 

-.04 (-.08) 

.78 49 

“* 

business 



-.14 (-.30) 

.87 49 

Salt Lake City 
Phoenix* 

all 

.80(1.55) 

-.91 (-4.97)' 

-.44 (-56) 

.92 51 


leisure 




.74 45 


business 

wmsm 



.88 51 

Cincinnati 

Omaha* 

all 

NA 

-1.08(4.07)' 

.55(.70) 

55 51 


leisure 

im 


.91 (.94) 

.39 45 


business 

-5.11 (-1.44) 

.26 (.58) 

.43(53) 

59 49 

Washington 

Nashville* 

oil 

.77 (3.63)' 

-.26 (-1.72)’ 

-.38 (-.89) 

.42 51 


leisure 

1.12(3.73)' 


■1 

51 45 

* 4 * 

business 


.06 (.21) 

-2.58 (-8.48) 1 

.77 51 

Phoenix 
San Diego 

all 

.91 (3.65)' 

-1.14(4.34)' 

-14.04 (-1.13) 

.65 52 


leisure 

NA 

.30 (.67) 

nnaii 

.74 45 

•“ . 

business 

3.79 (3.26)' 

-1.41 (-3.15)' 

30.54 (.84) 

.90 45 
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Table A-2. Regression Results with TS Only (Continued) 


City Pair 

Passenger Class 

PI (t-stat) 

fare (t-stat) 

TS fhstaM 

R J & N 

General Busi 

ness to General Business 


San Antonio 
Dallas 

all 

.20 (2.96)' 

-.54 (-4.08)' 

-4.55 (-.82) 

•44 52 


leisure 


IliM 


ft t as 

“ 

business 


-1.18 (-8.54)' 

1 — ■ 

IKBMHI 

Salt Lake City 
Sacramento’ 

all 

.87 (I.68) 3 

-.98 (-7.35)' 

.53 (.83) 

.92 51 


leisure 

111111911 

\wmm 


84 45 

-• 

business 

iinrai 

wmmsm 

1.18 (1.53) 

91 3 1 

Tampa -Atlanta* 

all 

i 

-.76 (-8.70)' 

■Hvmqm 

.94 51 


leisure 

IH9Mi 

-.46 (-2.I2) 2 

wmmmm 

.94 45 

«*• 

business 

NA 



81 51 

Washington 

Jacksonville 

all 

.95 (6.61)' 

-.90 (-7.29)' 

-.59 (-2.90)' 

.69 52 


leisure 

| 

-.02 (-.11) 


65 45 


business 



-1.57 (-2.44) 2 

.40 51 


all 

-.30 (-.53) 

-.69 (-11.74)' 

-.02 (-.08) 

.80 48 


leisure 



Ams^iii 

.52 45 


business 


.58 (.98) 

imm 

.82 47 


all 

.84 (5.14)' 

-.64 (-10.29)' 

-5.1 1 (-3.52)' 

.90 52 

*• 

leisure 

II 

^fiKiyiii 

EQ99B 

.84 49 


business 

BHIMl 

H8Bmi 

mmm\ 

.73 51 














































Table A-2. Regression Results with TS Only (Continued) 


City Pair 

Passenger Class 

im 

fare (t-stat) 

TS (t-stat) 

R l & N 

General Busii 

less to General 

Business 

Pittsburgh 

Philadelphia 

all 

1. 00 (6.74)' 

-.70 (-12.00)' 




leisure 

IHBUH 

lEESISjfll 

-14.96 (-3.52)' 

.76 45 

-• 

business 

-1.47 (.54) 

.60(1.34) 

lilMEM 

.91 51 

Boston 

Washington* 

all 

1.07 (8.07)' 

-.74 (-11.20)' 

.28 (.53) 

.66 51 

-• 

leisure 

2.84(8.37)' 

-.84 (-4.52)' 

-1.81 (-1.73)’ 

.71 45 

*•* 

business 

NA 

.08 (.17) 

-3.15 (-1.22) 

.58 51 

Seattle 
Los Angeles' 

all 

3.27 (4.43)' 

-.02 (-.19) 

-4.61 (-3.00)' 

.63 51 


leisure 

3.62 (3.78)' 

-.04 (-.36) 

-3.18 (-2.0 1) 3 

.64 45 

u* 

business 


-.25 (-1.20) 

-.84 (-.51) 

.81 51 







San Diego 
Dallas* 

ail 

.83 (4.00)' 

-.83 (-6.48)' 

-.34 (-1.51) 

.80 51 


leisure 

2.24 (3.62)' 

-.64 (-2.44) 3 

-.34 (-.80) 

.80 45 

“ 

business 

NA 

NA 

NA 

NA 

Houston-Miami* 

all 

NA 

-.76 (-6.42)' 

-1.47 (-1.85)’ 

.83 51 


leisure 

.22 (.18) 

-.39 (-1.70)’ 

-2.66 (-2.25)“ 

.77 45 


all 

-2.91 (-1.09) 

-.69 (-2.90)' 


.91 51 

Austin-Chicaeo 

all 

2.32 (9.70)' 

-.56 (-5.39)' 

-.60 (-1.44) 

.90 52 

“ 

leisure 


-.52 (-4.08)' 

-1 .36 (-4.10)' 

.91 49 


business 

1.65 (2.82)' 

-.41 (-1.90)’ 

-1.31 (-3.45)' 

.33 52 
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Table A-2. Regression Results with TS Only (Continued) 


City Pair 

Passenger Class 

PI (t-stat) 

fare (t-stat) 

1 TS (t-stat) 

R 2 & N 

General Busi 

ness to General Business 


mm 


.15 (.60) 

-.46 (-3.44)' 




leisure 

1.78 (3.30)' 

IBlllSi 




business 

mmm 

inn 

iiBBHI 

■mHHBi 

Denver- At lama 

all 

■HSPHB 

-1.12 (-6.07)' 


•81 52 

1»« 

leisure 

HSSiM 


-.31 (-.46) 

88 

*1* 

business 

NA 

IBIfflSSfl 


■vbvhmI 

Philadelphia 
St. Louis* 


1.36(1.69)’ 

-1. 10 (-5.19)' 

-1.55 (-2.5I) 3 

.52 51 

41* 


3.48 (5.07)' 



im 


business 


KlIflllHf 



Los Angeles 
Denver 

all 

1.13(4.95)' 

-.71 (-13.37)' 

-.48 (-.93) 

.85 52 


discount 



-.26 (-.24) 

82 45 


business 

1 

Bmi 

.20 (.24) 

.91 5| 


all 

-.42 (-.50) 

-.34 (-2.34) : 


.67 47 

**' 



RSKSHI 

mi 

87 44 


business 

■ 

■I 


77 50 



IlflSliBBI 

-.73 (-7.01)' 


62 5*> 

[ «4* 

leisure 

hbhahi 

««MB| 

l§jf§BlSIM 

61 45 


business 

H 

II 


.87 51 












































Table A-2. Regression Results with TS Only (Concluded) 


City Pair 

Passenger Class 

PI ft-stat) 

fare (t-stat) 

TS ft-stat) 

R 2 & N 

General Busi 

riess to General 

Business 


New York 
Phoenix 

alt 

.83 (4.42) 1 

-.57 (-5.21)' 

-1.15 (-3.45)' 

.76 52 

“* 

discount 

1.65 (5.64)' 

IBUMfli 

i— 


4»* 

business 

NA 

nsfR 



■ ■ 


\wmm® 

'^■1 






-1.47 (-5.86)' 


68 52 

** 

leisure 

uinR 

-1.71 (-5.70)' 


73 49 


business 

IHH1R 

■hr 

■wnMm 


IE 

all 


-1.07 (-5.93)' 



••• 

leisure 

i 

-.76 (-3.90)' 


HR 


business 

■ 

-.27 (-.92) 



Seattle-Chicaeo 

all 


-1.17 (-5.43)' 



«- 


HISIHMil 

-2.14 (-7.23)' 

1.15(1.22) 

HR 



-2.74 (-1.26) 

-1.23 (-3.05)' 

-1.79 (-2.28 ) : 


San Francisco 
Boston 

all 

.80 (2.73)' 

-.77 (-5.45)' 

-1.58 (-3.31)' 

.58 52 

** 

leisure 

2.21 (6.95)' 

-.83 (4.66)' 

-2.74 (-3.99)' 

67 49 


business 

NA 

NA 

NA 

NA 

Washington 
Los Angeles** 

all 

1 ^6 (2.4 1)’ 

-.44 (4.34)' 

-.44 (-1.44) 

.73 48 

»«■ 

leisure 

.88 (.92) 

-1.16 (-5.1 1)' 

.73(1.01) 

74 45 

“* 

business 

NA 

-1-47 (-5.98)' 

-2.30 (-5.93)' 

.85 51 


Legend: 

1. Significant at a 99 percent level of conference 

2. Significant at a 95 percent level of confidence 

3. Significant at a 90 percent level of confidence 
* Adjusted for first order serial correlation 

** Adjusted for fourth order serial correlation 

NA. Adequate data not available or spurious correlation results when variable included 
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Table A-3. Regression Results with FRQ Only 


Passenger Class 


R_&N 


Charlotte 

Milwaukee* 

IEH 

IB 

IB 

m 

iwmmm 

m 

ibSSS 

in 

ihmmh£ 


**• 


IBMM 

IHfflBli 


\wmmm 

mam 

Cincinnati 

Charlotte* 

!^B 



-.35 (-1.36) 


u * 




ll|g||H 

1 



'HSlMMMi 



Cincinnati 

Detroit* 

all 

2.7E-5 (3.44)' 

-.54 (-2.50) 3 

.16(1.06) 

.83 51 

*** 


1BMBB 

.06 (.12) 

wmmmm 


*** 


NIIH 

NA 

HHHHH 


San Jose-Detroit 

MB 

.97(16.60)' 

-.98 (-7.63)' 

/o t-.oyj 

.24 (3.56)' 
rmiMi 

.78 51 
.65 52 

^m 

H 

niRHV 

MlwifmiiimiMi 


.57 49 

1 

General Busint 

jss to Manufact 

.36(1.35) | 

NA [ 

.53 44 

Chicago 

Chattanooga* 

all 

NA 

-.8 1 (-3.40)' 

1 

.52 51 


leisure 

3.19(3.37)' 



.59 45 


business 

HI 

SB 
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Table A-3. Regression Results with FRQ Only (Continued) 


City Pair 

Passenger Class 

PI (t-stat) 

fare (t-stat) 

FRO (t-stat) 

R 2 & N 

General Busi 

ness to Manufat 

:turing 


Denver-Dayton* 

all 

-.13 (-.89) 

-1.15 (-6.41)' 

.13 (2.35) : 
(DUM) 

.69 51 


leisure 

.07 (.35) 

-1.38 (-5.20)' 

.06 (.87) 
(DUM) 

.72 45 


business 

-.86 (-1.52) 

-.01 (-.05) 

.01 (.06) 
(DUM) 

.72 51 

Boston 

Cleveland* 

all 

.10 (.20) 

-.80 (-6.37)' 

-.13 (-1.01) 

.55 51 


leisure 


-.92 (-4.7I) 1 

-.05 (-.32) 

.40 45 

«• 

business 

4.40(1.54) 


-.51 (-.89) 

.48 45 

San Diego 
Detroit* 

all 

.02 (.03) 

-1.19 (-7.46)' 

.17(1.94)’ 

.68 51 

“ 

leisure 




.76 44 

“ 

business 

.60(72) 



.33 46 

Wichita 

Birmingham* 

all 

.75 (1.20) 

-.52(-2.19) : 

■ 

l 

.35 50 


leisure 

4.01 (4.48)' 

-.35 (-1.16) 

-.04 (-.25) 
(DUM) 

.58 43 

“ 

business 

NA 

NA 

NA 

NA 

General Busini 

ess to Leisure 



Seattle-Reno* 

BHI 

■1 



.92 51 


leisure 


-.12 (-.77) 

■1 

.92 45 

4*« 

business 

2.35 (1.70)’ 


-.63 (-1.33) 

.74 51 
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Table A-3. Regression Results with FRQ Only (Continued) 


City Pair 

1 Passenger Class 

J PI (t-stat) 

fare (t-stat) 

FRO 

; — 

General Busi 

ness to Leisure 



R 1 & N 

Tampa 

New Orleans* 

aJI 

IBB 

-I I 5 (-7.86)' 

,BB 



iihh 

■B 



lifflim 

■ 


II3HHH 

iji— 

BMMB 



Kansas City 
Las Vegas* 

all 

Hub 

-.88 (-3.68)' 

-.01 (-.09) 


*|* 

IHBB 

■■ 

ptei 

liffffw 


in^B 

■ 

inai 


ffinm 


MB 


all 

1 


-1.17 (-6.96)' 

.09(1.20) 

•0«i J I 

.81 52 



BffiiRflB 

| 



■■ 

ESHHIHH 

| 



.OU 43 
*77 K 1 


all 

| 

wmphjih^^I 


• / I 31 

SA AA. 



■1 

-1.11 (-4.29)' 

| 


SB 


NA 

NA 

OlHKM 

.o£ 4U 

na 

H 

E^HI 

1.37(3.53)' 

-.58 (-2.I0) 3 

II 

1 

.84 51 

HI 

BHbi 


2.88 (12. 13)' 

IjB 

II 

II 

.87 49 

Leisure to Leisi 

business 

□r* 

1.80(1.09) 

-1.05 (-4.08)' 

2.33 (5.30)' 
(DUM) 

.94 40 


IHIISi 

m 

-.48 (-.93) 

-.90 (-5.02)' 


i^B 




-2.47 (-.64) 

-.20 (-.42) 

s 

.56 45 

General Busir 

less to General j 

-3.16 (-1 .48) 

business 

-1.87 (-5.82)' 

1 -.22 (-.63) 

.84 51 

Washington 

Raleigh* 

all 

.47 (.94) 

-.46 (^.51)' 


.52 46 


leisure 

-.78 (-.23) 


MB 

77 /in 


business 

NA 

E^Mj 

NA 

. • / 4vJ 

NA 

Nashville 

Raleigh* 

all 

.79 (5.83)' 

-.55 (-3.71)' 


.92 5 1 

— 

leisure 

1.56 (6.80)' 

.21 (.80) 

■ 

8 8 45 


business 

-.80 (-.79) 

"* 

°o 

*r\ 

-.26 (-.89) 

.67 51 
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Table A-3. Regression Results with FRQ Only (Continued) 


Citv Pair 

Passenger Class 

PI (t-stat) 

fare (t-stat) 

mmmm 


General Busi 

ness to General 

Business 

^ ■ 

St. Louis 
Albuquerque 

all 

1.93 (3.1 1) 1 

-.68 (-4.21)' 

.24 (2.19) 2 

.89 52 

“ 

leisure 

IKEHM 

imm 

IB 


*«• 

business 





MM 


Salt Lake City 
Phoenix' 


.17 (.32) 

-.85 (-6.06) 1 

.45 (3.90)' 

.93 51 


i 

IBEMfSHI 

mRim 

.22 (.64) 

7 1 45 

“* 

business 

1.43 (2.71)' 


-.23 (-.29) 

87 51 

Cincinnati 

Omaha* 

all 

NA 

-1.13 (-4.40)' 

.09(1.42) 

(DUM) 

J6 51 


leisure 

-1.59 (-1.54) 

-.74 (-2. 18) ! 

.10(1.01) 

(DUM) 

.39 45 


business 

NA 

.32 (.89) 

.19 (.83) 
(DUM) 

.57 49 

Washington 

Nashville* 


.82 (3.60)' 

-.30 (-1.93)’ 

.14(1.33) 

.43 51 




-.06 (-.29) 


mmml 




.36 (.64) 



Phoenix 
San Diego 


.78 (3.96)' 

^ 

-.58 (-2.I7) 3 

.68 (4.18)' 

.74 52 


fSBSKKM 


|| 

1.38 (1.67) 3 

72 45 


business 


II 

.43 (.59) 

90 4^ 

San Antonio 
Dallas 


.21 (2.60)' 

-.58 (-4.48)' 

-.03 (-.23) 

.44 52 



mmm\ 

■1 

-.49 (-1.15) 

83 45 

*• 

business 

iT l HMWI 

Humii 

.09 (.5 1 ) 

92 49 

Salt Lake City 
Sacramento* 

all 

.19 (.29) 


wm 

.93 51 

*»* 


i— 1 

iRSlSSliiMBI 


RO A S 



|| 

-1.41 (-5.41)' 

NA 

RKMl 

ngHSi 

n 

.47 (2.28) : 

S!r7?Sl!MI 

.07 (1.10) 

94 5 1 

mi 

n 

m 

■1 

-.18 (-.81) 

93 4*5 

i 

business 

NA 

-.91 (-4.03)' 

II 

.77 51 
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Table A-3. Regression Results with FRO Onlv rConth.n~n 
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Table A-3. Regression Results with FRQ Only (Concluded) 



Legend: 


L Sl S ni ficant at a 99 percent level of conference 
2. Significant at a 95 percent level of confidence 
3- Significant at a 90 percent level of confidence 
* Adjusted for first order serial correlation 
** Ad J usted f or fourth order serial correlation 
NA. Adequate data not available or spurious correlation 


results when variable included 
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Glossary 

ACRONYMS 


ATC 

BLS 

CAASD 

CNS/ATM 

ETOPS 

FAA 

MSA 

NAS 

O&D 

OAG 

OLS 

PI 

RPMs 

SEP 

SIC 

U.S. 

TERMS 

DUM 

FRQ 

TS 


Air Traffic Control 

United States Bureau of Labor Statistics 

Deve^p™^ 0 ^ 1011,5 CentCr f ° r Advanced Aviation System 

Communications, Navigation, and Surveillance/Air Traffic Management 

Extended Range Twin Engine Operations 

Federal Aviation Administration 

Metropolitan Statistical Area 

National Airspace System 

Origin and Destination 

Official Airlines Guide 

Ordinary Least Squares Regression 

Personal Income 

Revenue Passenger Miles 

Service, Finance, and Public Sector 

Standard Industrial Classification 

United States 


Proxy for the presence of direct air service in markets where direct air 
service was started or discontinued during the period studied 


Number of Direct Flights (nonslop, or nonstop and one stop) 

Average number of trip segments (proxy for the average level of direct 
point-to-point service) 
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The Norwegian Civil Aviation Administration (NCAA) is responsible for building and 
operation of the Norwegian airport system, and the air traffic management systems. The air- 
port network for scheduled transport consists of 26 short take-off and landing airports, and 1 5 
full length runway airports. The number of passengers arrived/departed on domestic routes 
amounts to approx 19 millions per year for a population of 4.5 millions, placing Norwegians 
among the most frequent flyers in Europe. 

In 1998, the Ministry of Transport and Communications initiated a national transport planning 
process, encompassing all the transport sectors. The report from this work will be launched in 
late autumn 1999. To be able to select profitable projects across sectors, the need for an in- 
strument for economic appraisal in the aviation sector has emerged. 

In the autumn ’98, the Standing Advisory Committee (SAC) for Cost-Benefit Analysis (CBA) 
in the Norwegian public sector launched a final report, giving methodological advice to future 
CBA work. Simultaneously, Molde College and the Institute of Transport Economics were 
commissioned by the NCAA to develop methods for economic appraisal in the aviation 
sector. This work was supposed to be developed with reference to the recommendations from 
the SAC report, and the experiences from CBA work carried out in other parts of the transport 
sector, the road sector in particular. 

This paper presents the main contents of this work. Methodological problems will be 
addressed, such as the handling of project risk and uncertainty, projects with mutual depen- 
dency, and the methodology for analysing projects influencing the probability of fatal acci- 
dents. The CBA methodology in the aviation sector is also compared to the SAC report, and 
the arguments for some important divergences are commented upon. 


S BRAATHEN and H M HJELLE, assistant professors, Molde College, Molde, Norway. 

K S ERJKSEN and M KJLLI, research economists. Institute of Transport Economics, Oslo, Norway. 
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1 Introduction: Economic and financial analysis within the 
NCAA 2 . Decision-making between the devil and the deep blue 
sea ? 

The NCAA has a somewhat special role in the Norwegian transport sector compared to other 
authorities like e.g. the Public Roads Directorate (NPRD) and the Railtrack administration 
(NSB). NCAA’s role is special due to the fact that the framework for the economic activities 
is given by revenues from aviation taxes and commercial activities related to the airports. 
These revenues amounted to approximately NOK 2.7 billions in 1997. 

Although toll financing has become very popular on Norwegian public roads, the vast 
majority of road projects are financed by public funding. When public investments are 
considered, the natural question is: How will this project serve the community? What are the 
total costs, and the total benefits of the project? Only projects where the total benefits exceed 
the total costs (and where equity problems are acceptable) should be recommended for 
implementation. Because this is such a natural setting for investments based on public 
funding, the NPRD has developed tools for economic impact assessment over the past 30 
years. Any proposed road project is now subject to a thorough and broad analysis that 
includes external effects (time, accidents, environment), aimed at visualising the true econo- 
mic costs and benefits to society. 

Whereas politicians have demanded broad and thorough analysis from the NPRD for years, 
the NCAA may seem to have been left alone with their prioritising, because they “do not 
demand public funding”. The picture is not quite as simple as that: For larger investments, 
like new airports et cetera, politicians have engaged in the debate. The general picture is still 
the same: Almost any road investment is subject to public scrutiny, whereas the NCAA has a 
more autonomous position because they are exempted from the annual public debate on the 
use of scarce public funds. 

Investments in the Norwegian aviation sector have therefore been made on the basis of 
financial cashflow analysis alone. Still, a lot of investments are effectively determined by 
guidelines and requirements established by institutions like ICAO and ECAC. 

The fact that investment decisions made by the NCAA affect other parties, should indicate 
that there is a need for a broader perspective in the analysis of such projects. In its efforts to 
optimise the transport system as a whole, the Ministry of Transport has called for actions to 
improve cross modal planning in recent years. This also means that the methodology with 
respect to analysis procedures should be harmonised. This is the reason why the NCAA wants 
to develop a tool for incorporating impacts for passengers, operators and the environment into 
their analysis. 

Making priorities subject to a full economic impact analysis instead of a more narrow 
financial cashflow approach, may significantly alter the portfolio of projects that reaches 
implementation. Many investments may very often represent a financial loss for the NCAA, 
but still be good projects when benefits for the operators or the passengers are taken into 
account. Typical benefits that may justify such projects are: 


: Norwegian Civil Aviation Authority 
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• Reductions in travel time 

• Reductions in accident risk 

• Reductions in environmental hazards 

The dilemma of the NCAA is, however, still present: It still has to finance its activities 
through revenues from user charges and other commercial activities, rather than from public 
funding. This must be combined with the “public service obligation” to take the welfare of 
passengers and operators into account when deciding on how to spend this revenue. As a 
result of this, the NCAA may very well face decision dilemmas where the financial analysis 
says one thing, while the economic impact analysis give other recommendations. 

Many other civil aviation authorities are in the same, - or similar, situations. Their role is a 
mixture of running a business and carrying out the responsibilities of providing public 
services. Whereas the road administrations around the world have done a lot of development 
work to establish a good methodology for a broad impact assessment, the work that is done in 
the aviation sector is far more limited. The next three sections present some issues related to 
such an effort. Section 2 gives a brief overview of cost benefit analyses (CBA) in the aviation 
sector. Section 3 discuss some important factor prices used in CBA. Section 4 deals with 
some methodological topics, and in section 5 we give some brief examples to illustrate why 
the broader view of the impact analysis is necessary. Section 6 provides some conclusions. 


2 Cost-Benefit analysis (CBA) in the aviation sector - an 
overview 


CBA is a systematic attempt to measure, value and weight together all the costs and benefits 
with respect to whether the project is profitable or not. One main purpose with CBA is to 
provide a basis for the choice and the ranking of projects. Therefore, it is important that the 
analyses are comparable across different projects. CBA gives the net changes in the use of 
real resources, measured in monetary terms. The most important economic effects to be 
analysed within the aviation sector are: 

• Changes in generalised travel costs, often in terms of changes in time costs. If present, 
changes in air ticket costs and transport costs to/from airports should also be taken into 
consideration. 

• Environmental effects, like noise and emissions. 

• Effects on safety. 

• Investments and operating costs. 

Network effects are relevant when flight corridors and routes are affected. These include 
effects on the generalised travel costs for passengers in other parts of the network, as well as 
for different operators. 

Figure 2. 1 illustrates the flow of resources in the aviation sector that is relevant in CBA. 


THE INITIAL SITUATION (without the project): 


Passengers 

Airlines 

NCAA 


The State 

Benefits Costs 

Reven. 

Costs 

Reven. 

Costs 

Reven. 

Costs 

WTP Ticket* 

Time costs 
Other travel 
expenses 

Tickets. 

(subsidies) 

Operating* 
capital costs 
Air charges 

Air charges 
Other commercial 
activities 

Operating + 
capital costs 
CNS/A T\1 

Seat tax 
COj tax 
(PSO-tax) 

(PSO 

routes) 

Other 

purposes 



COj-tax 
Seat tax 
(PSO-tax) 






NEW PROJECT: 


Passengers (network included) Airline NCAA 



Figure 2.1 The resource flow in the aviation sector 

Figure 2. 1 presents the flow of economic resources between agents in the aviation sector. The 
upper part of the figure describes the present flows in the Norwegian aviation sector. The 
system is driven by the passengers willingness to pay (WTP). One part of the total WTP is the 
actual payments made through the air tickets. These payments constitute the revenue side for 
the airlines. The cost side for the airlines consists of various charges for the NCAA’s services, 
taxes to the government, and costs concerning operations and capital. The air charges consti- 
tute the revenue side for the NCAA, to cover the costs of different services. The revenues for 
the State consist of taxes for C02, and a seat tax. The PSO tax is in brackets because taxes to 
cover the expenses for operation of routes under Public Service Obligation are still not levied. 

The lower part of the figure shows the situation when a project is implemented that alter the 
travel costs. The changes in generalised travel costs is the main factor on the benefit side, and 
should be calculated against the costs for airlines and the NCAA, where the external effects 
are also taken into consideration. Eventual network effects should also be a part of the picture. 

A CBA should be considered because frequently there are no reason to expect that changes in 
air ticket prices will be able to capture the changes in consumer surplus that is caused by the 
project. To illustrate this, figure 2.2 shows a situation where the changes in air ticket revenues 
do not reflect the changes in economic benefits for the passengers. 

Consider two airports with different demand elasticity. A reduction in generalised travel costs 
from Go to Gi gives an increase in consumer surplus (B) and increased air ticket revenues R. 
The difference in R does not coincide with the difference in B. 
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Figure 2.2 Revenues and consumer surplus 


In the aviation sector, CBA is recommended for the following most common project catego- 
ries: 

1. Projects motivated from standards or regulations. If there is an unambiguous link bet- 
ween the project and standards/regulations, there is no point in doing a CBA. A cost- 
efficiency analysis should in most cases be sufficient. However, there may be a case for 

CBA if there are alternatives with different effects for the benefit side or the external cost 
side. 

2. Projects with environmental effects. CBA should be done if there are effects for third 
parties that are not included in the NCAAs financial analyses. These effects may be either 
environmental externalities or travel costs. If the environmental effects are internalised 
through procedures for recycling/disposal, or the implicit costs of choosing a more 
environmental-friendly design are captured in the financial analysis, then a CBA may be 
omitted. The underlying assumption is that there are no effects in the traffic market. 

3. CNA/ATM/ILS-services. When considering improved equipment for navigation, 
communication and instrument landing, a CBA may be carried out if alternative routing of 
flights affect travel time, or if accident risk or the environment is affected. If standards or 
regulations demand such items, refer to point 1 above. 

4. Terminals. A CBA is relevant if the travel time is affected or if there are changes in airline 
costs (from e.g. delays or operating hours) that are not internalised. Small projects are 
normally subject to a financial analysis only. 

5. Extended runways. These projects normally affect regularity, the size of aircraft to be 
served, and possibly the accident risk (however, one should be aware of “risk compensa- 
tion” here). As a main rule, CBA should be carried out for such measures. 

So far, the CBA within the aviation sector in the future seem to be carried out comparable to 
what is actually done in e.g. the road sector. However, there are some methodological issues 
which become apparent when analysing projects within the aviation sector. A couple of these 
issues are addressed in section 4. The next section discusses a bundle of important factor 
prices concerning intangibles in the CBA. 
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3 Factor prices 

3.1 General 

To evaluate all consequences of planned investments in the air sector in money terms, we will 
find that in many cases there are no markets for the effects that we want to include in the 
analysis. In other cases we do not recognise the market price as a measure of the real value of 
the consequences. This may be due to monopolies or other market failures. 

The methods to evaluate factor prices should be consistent across sector borders. This does 
not mean that prices should be the same all over, but that the principles for calculation of 
prices should be consistent across sector borders. 

The main methods of assessing these unit prices are in some way or another based upon the 
society’s willingness to pay for reducing or increasing certain variables. These methods are 
mainly: 


• Willingness-to-pay (WTP) surveys 

• Damage cost analyses. 

• Indirect valuation 


Normally, damage cost analyses will include an element of WTP, because it is often 
necessary to take into account also the costs of statistical lives and reduced health. 


3.2 Value of time 

The value of travel time savings is frequently the largest element in CBAs for projects in the 
transport sector. The purpose of the trip is an important criterion when calculating this effect. 
Here we have chosen to concentrate only on private travel and business travel. Commonly the 
value of travelling time that alternatively might be spent working, has been calculated by 
applying gross wage costs. For leisure travel the common approach has been to apply the net 
wage rate, since that is the amount that the wage earner must sacrifice to have additional 
leisure time. 

In recent years there have been several attempts to estimate the value of time (VOT). Among 
these is the Norwegian value of time study (Ramjerdi et al 1997). The main purpose of the 
study was to produce VOT estimates for CBAs in the transport sector. The scope of the study 
was to estimate the VOT for travel with cars, buses, ferries, trains and aircraft. Several travel 
purposes are analysed, but we will only focus on business and private travel. 

The methodology applied is two approaches to WTP analysis. Stated Preference (SP) and 
Transfer Price (TP). Private travel demand may be expressed as a function of generalised 
travel cost and analysed by means of a logit model. For business travels, attempts were made 
to estimate VOT by means of a revised version of “Hensher’s formula” (Hensher 1977). This 
formula is founded on the assumption that both employer and employee will benefit from 
shorter travelling time. 

The estimate found for business travel by air turned out to be higher than the marginal 
productivity of labour (the gross wage rate). Therefore it is recommended in the Norwegian 
VOT study that a conservative estimate should be applied till further analyses are carried out, 
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meaning that for the time being the estimate for business travel by air is the average gross 
wage rate for this group. 

In table 3.1 the actual values of VOT for the air sector are shown. 



Private travel 

Business travel 

Travel time 

173 

213 

Waiting time between departures 

19 

71 


Table 3.1 Value of time for air travel (NOK) 


The VOT for delays are from the equivalent Swedish study (Algers & al 1995), and assumed 
to be 50 % higher than the VOT for travelling time. 

The methodological approach in the Norwegian study has formerly been applied in similar 
studies in Britain (Bates & al 1987), The Netherlands (HCG 1990) and Sweden (Algers et al 
1995). It is fair to say that the results of these analyses, including the Norwegian one, have 
been discussed a great deal for methodological weaknesses. However, they are the most 
updated estimates we have so far, but they should of course be applied with care. 

3.3. Accident costs 

Accidents luckily occur very rarely in regulated air traffic. When they occur, however, the 
consequences usually are of huge dimensions. We therefore will have to look into accident 
frequencies as well as accident costs, to be able to include changes in accident risk into the 
economic appraisals. 

Accident frequencies 

NCAA has performed an analysis of accident risks in Norwegian commercial aviation, both 
route and charter traffic as well as other commercial traffic. From a data set consisting of all 
flights within the Norwegian territory for the period 1985 - 1994, accident risks are estimated 
(Fugleberg 1999). The effects of certain security measures are estimated. These ar e precision 
landing system, radar control and rows of landing lights >720m. In addition the effects of 
terrain factors like hills or peaks are analysed. Additional estimations are performed to isolate 
the effects of scheduled 3 versus non-scheduled flights on accident risk and to adjust for the 
total risk of having an accident during the whole leg, including take-off, cruise and landing. 
On average 1 6% of all accidents for scheduled flights are fatal. 

The results show that accident risk for scheduled flights, varies between 1 .05 per million legs 
and 3.6 per million legs, depending upon combinations of the above mentioned security 
measures. The effect of introducing e.g. radar control (ILS not being used) is a reduction of 
accident risk from 3.0 per million to 1.5 per million. For non-scheduled flights the accident 
risk varies between 2.1 per million and 62.9 per million. Introducing e.g. radar is estimated to 
reduce risk from 49.6 per million to 2. 1 per million (without ILS). 

Costs of accidents 

The costs per accident are assumed to consist of loss of statistical lives, injury costs, material 
costs and administration costs. However, injury costs are omitted because they are found to 


’ Route and charter flights 
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be of little importance in the aviation sector 4 . From Elvik (1993) and in analogy with 
calculations for the railway sector, the cost of a statistical life in an aviation accident is 
estimated to be NOK 17.0 millions, which is about 2.0 mill Euro. Material costs are assumed 
to be 100% of aircraft value for fatal accidents. For non-fatal accidents the material cost is 
assumed to be 50 % of aircraft market value. Average material accidents for scheduled flights 
jure found to be NOK 44 millions. Average administrative costs are found to be NOK 4 
millions. 


For an average accident we assume an average number of 60 passengers in the aircraft, a risk 
of fatal accident of 0.16 and a mortality rate of 0.9. The material and administrative costs are 
as stated above. We may then construct an example of the costs of one accident: 


Loss of statistical lives: 
Material costs: 
Administrative costs: 
Total: 


NOK 147 millions 
NOK 44 millions 
NOK 4 millions 
NOK 195 millions 


The average cost of one accident must be calculated separately for each airport. To calculate 
the expected reduction or increase in accident costs, the cost of one accident must be 
multiplied with the actual accident risk or by the change in risk due to the investment or the 
measures taken. 


3.4 Environment costs 

Environment costs in the aviation sector consist of noise and emissions (local, regional and 
global effects). In addition we have pollution of ground and water from de-icing of aircrafts 
and runway. This is taken into account by adding the fully satisfying remedy costs to the cost 
side of the analysis. 

Noise 

As one of the biggest sources of environment disturbance on and close to airfields, noise is 
treated in a detailed way in the CBA manual for the aviation sector. The basis is a WTP 
analysis performed in 1994 at Fomebu airport close to Oslo, where noise problems have been 
substantial over a long period of time (Thune-Larsen 1995). The applied method was conjoint 
analysis (CA) in combination with contingent valuation (CV). This was used to estimate the 
people’s willingness to pay for a reduction of subjective noise disturbance by 50%. Within 
each noise zone of 5 dBA EFN (which mean that noise is weighted differently over the day) 
the WTP for noise reduction is measured. 

We then calculated the WTP for noise reductions for people that are much annoyed by airport 
noise within each noise zone. This leads us to a WTP for a reduction to 50 % of noise 
disturbance of NOK 3600 per year for much annoyed persons within the noise zones (50 dBA 
or more). Assuming for practical purposes that this value is constant per percent change, we 
may derive that a change in subjective noise disturbance is worth NOK 72 per year per 
percent reduction. 

This goes for noise increases as well as decreases. In reality, however, there is reason to 
believe that the percentage change in cost is bigger for deterioration than for improvement in 


4 For fatal accidents the risk of losing ones life is found to be about 0.9. 
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the environment factor (Saslensminde & Hammer 1994). The bigger the change, the bigger the 
error made by applying a linear approximation is. 


For the whole countiy, inside zone 50 - 55 dBA there are 5% of the population that feel 
«much annoy ed» by air-traffic noise, increasing gradually to 31% for zone 65 dBA and 
above. The change in noise disturbance that people perceive (subjective noise) is assumed to 
be proportional to the logarithm of the noise pressure measured by dBA EFN. A map of the 
assumed noise zones before and after the planned project is effectuated, must be derived from 
measurements. Then the change in number of people that are much annoyed may be 
calculated for each noise zone. The total WTP from «much annoyed» people may then be 
calculated. 

Local and regional emissions 

Local emissions are connected to take-off and landing under the altitude of 100 meters. 
Emissions from aircraft under an altitude of 1000 meters are usually classified as regional 
emissions. 

The combustion of aircraft fuel leads to the emission of a lot of substances that may influence 
the environment in several ways. Since some of these substances are proportional to fuel 
consumption and others are not, we have chosen to evaluate only a small number. Our 
calculations therefore only include NOx, VOC (volatile organic components) and particles. 
Since there seems to be no WTP-analyses or other recent relevant studies for Norway, we 
have chosen to apply values that are recommended in a meta-analysis from ECMT 5 . The 
authors have analysed numerous European studies of indirect (shadow) cost of emission of 
NOx, VOC and particles. Other emission costs are reviewed as well. But emissions of these 
substances are small from air transport, or the costs are considered to be taken care of by other 
components. The valuation of VOC is assumed to reflect the cost of other substances as well. 
There is a need to separate between densely and sparsely populated areas since the 
concentration of the substances is important for the damage effect. We have not considered 
the possibility that the emission of these substances may have other effects, e.g. on the 
production of ozone or greenhouse effects. The numbers are in the form of cost per kilogram 
emission and transformed from ECU. 



Densely populated areas 

Sparsely populated areas 

NOX 

70 

35 

VOC 

70 

35 

Particles 

615 

0 


Table 3.2 Costs in NOK per kilogram from local and regional emission to air. 

For the airports in question, the average emissions are calculated from composition of the air 
fleet that uses the airport. The emission factors of each category of aircraft are assumed 
known from special tables calculated by NILU^ that should be updated regularly in the future. 
The average length of a leg by the most common aircraft to and from the airport is calculated, 
and the average emission costs per leg may be found. From this the change in emission costs 
per year may be calculated. 


5 The council of transport ministers in the OECD, ECMT (1998). 

6 Knudsen & Stromsoe (1990), Norwegian Institute for Air Research. 
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Global emissions 

Global emissions are understood as having an impact on the global environment, regardless of 
the location of the emissions. Such problems are the depletion of the ozone layer and the 
greenhouse effect. Here we will concentrate on the latter. Among the gases that contribute to 
the greenhouse effect, carbon dioxide (CO 2 ) is the most important one. We will consider CO 2 
as a representative for all climate gases and place all climate costs on this gas. 

We are aware that some gases that are emitted in the higher layers of the atmosphere are 
under suspicion of contributing more to climate changes than gases that are emitted on the 
ground level. Among these are NOx and VOC, and we assume that the price for local and 
regional emissions to some extent will compensate for that. 

It seems that neither damage costs nor WTP will give a satisfactory answer to what the best 
way of assessing the cost of CO 2 emissions will be. We have chosen to use «indirect political 
willingness to pay», i.e. to take the Kyoto agreement as a “constraint”. We then calculate the 
price or tax on CO 2 that will be necessary to fulfil the Kyoto-agreement for Norway’s part. 
This means that CO 2 emissions should be stabilised on the 1990-level from 2010 on. Calcu- 
lations are made by means of the macro-economic model GODMOD (Jensen 1998). The 
calculations show that it will be necessary to charge NOK 740 per tonne C0 2 in 2010 to 
stabilise on the 1990-level. The main underlying assumption is that an international agreement 
forces all industrialised countries to charge C0 2 -emissions to fulfil their part of the Kyoto 
agreement. If we assume that the charge is 0 in 1990, with a linear increment, the charge in 
year 2000 will be NOK 370. This may be seen as a compromise between the presence and the 
future, not letting either of them take all the costs. 

The consumption of fuel per minute on a standard flight can be found from the above 
mentioned tables. The burning of one kilogram jet-fuel produces 3.15 kilograms CO 2 . 
Knowing the average additional flight-time produced by the planned project makes it possible 
to calculate the C02-cost connected to a specific investment. 

In the next section, some methodological topics will be discussed that frequently emerges 
when doing CBA within the aviation sector. 


4 CBA for aviation projects - some methodological topics 

4.1 The interdependency problem 

Within the NCAA’s jurisdiction, it will quite frequently be the case that the value of a single 
project will depend on whether other projects are implemented or not. When working with 
economic analyses of specific interdependent projects, it is necessary to ensure that adequate 
limitations are made so that only projects with a strong case for mutual interdependency are 
considered. Otherwise, one may end up calculating the economic benefit of an entire airport 
system, because there is almost always a possibility to identify more or less significant inter- 
dependency with other projects, within the project’s economic life span. When doing analytic 
work, one important challenge is to define and deal with this kind of interdependency in a 
practical way. This problem will now be assessed in two ways. First, the nature of 
interdependency will be examined. Thereafter, some practical guidelines will be developed. 
The discussion is limited to projects with sequential interdependence. 



One indicator of mutual dependency is 
impacts in the traffic market. Figure 4.1 
illustrates the problem of sequential inter- 
dependency, illustrated by the impacts from a 
stepwise upgrading of an airport. T3 repre- 
sents the traffic growth in a 30 year span, 
without any capacity constraints on the 
airport. In year 5 , the lack of terminal 
throughput capacity limits the traffic growth 
to To. If the capacity is expanded, the growth 
rate will follow T3 until the next capacity 
constraint occur, for instance the number of 
gates available. Without expansion, the traffic 
growth is limited to T t . Correspondingly, if 
the need for extra runway length in year 1 8 is 
not met, the growth is limited to T 2 . The 
figure shows that the benefits from the 
expanded terminal building in year 5 are 
limited if the number of gates remain unchanged after year 1 0 . The traffic is assumed to be 
growing, but with an annually declining growth rate. This is so because even if there are no 
excess capacity during peak hours, the assumption is that there are capacity available between 
peak hours to be used by people who are able to change travel behaviour. 

The NCAA operates with guidelines for capacity expansion. If these guidelines take the form 
of mandatory regulations, then it can be said that a project A in year X will entail project B in 
year Y and project C in year Z. A strong sequential interdependency is established, implemen- 
ting project B before project A is meaningless. This is a case for designing a package of 
projects, where the net present value for the entire package is calculated. 

However, there are several points to be made when it is necessary to design project packages: 

1. Sequential project packages may be designed from standards that represent constraints 
considering the planning and decision-making process. When the demand side is given, 
criteria are established to define the timing and sequence of the various measures to be 
taken. The projects in the package are resolved simultaneously. 

2 . If such constraints are not defined, one should assess different packages, and implement 
the most profitable one. 

3 . With respect to \ht financial side of the story, project packages makes it difficult to assess 
the financial profitability of single projects. This may be in conflict with a financial frame- 
work that deals with the profitability of single projects (as in the NCAA). 

Figure 4.2 illustrates the investment costs and annual revenues from the project package in 
figure 4 . 1 . The situation is simplified in the sense that the annual revenues are constant when 
the capacity constraint is effective. The annual operating costs are omitted. 
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Figure 4.2 Costs and revenues - sequential dependency 


The area D is the revenues in the base 
case. The area C is the additional reve- 
nues when the terminal is upgraded in 
year 5, area B is added revenues when 
the number of gates is increased in year 
10, and C is added when the runway is 
upgraded in year 18. The Is are the 
different investments and R is the 
residual value of the investments after 
year 30 (the economic life span). 

This illustration applies for both the 
financial revenues and the passengers’ 
benefits in a cost-benefit perspective. 

To design a framework for a practical 
approach to solve this kind of interde- 
pendence problems, the following gui- 
delines have been recommended to the 
NCAA: 


A. The case of uncertain dependency: If there are reasons to be in doubt whether the projects 
T2 and T3 will actually be carried out, then the recommendation is to consider the projects 
as separate and independent. The consequence is that the projects are analysed with 
respect to declining traffic due to capacity constraints occurring at a later stage. Thus, the 
traffic volume that constitutes the market for e.g. project Ti is defined by the area between 
the curves T 1 and T2 in figure 4.1. 



10 years 

Figure 4.3 Decision tree - sequential dependency 


• If Ti is a profitable project on its own, 
it may be implemented independently. 
Area C in fig. 4.2 is the relevant revenue 
area. 

• If profitability of T 1 over the life cycle 
is dependent of the implementation of T2 
and/or T3, then a strong connection 
through binding decisions on implemen- 
tation of the entire profitable package 
must be established. 

• However, linking of projects is not 
recommended if profitability of the pack- 
age is dependent of projects to be imple- 
mented more than 10 years from now. 
Most often, it is not possible to make mea- 
ningful binding decisions for a long time 
span. The decision tree in figure 4.3 illu- 
strates this situation. 



B. The case of certain dependency: If there is no doubt about the strong dependency, then the 
projects should be considered as a package within the following framework: 

1 . Projects that are linked within a time span of 10 years are considered within the 
package. 

2. For projects to be implemented more than 10 years from now, the recommendation is 
that the interdependency is linked with such a degree of uncertainty that they should 
not be included in the analysis. 


4.2 The network problem and the value of time. 

Network considerations emerge frequently when doing economic appraisal of projects for e.g. 
increased airport capacity. The network effects can be categorised as follows: 

A. Effects within the airport network, affecting services for airlines and passengers. 

B. Effects on other transport modes. 
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Figure 4.4 Traffic growth with and without 
constraints 


Point B will be commented upon here. 
The effects on other transport modes are 
mainly connected to traffic spill-over. 
When capacity constraints are reached 
during peak hours, several adjustments 
may take place. Some traffic will divert 
to less attractive slots. Other parts of the 
traffic market will either be deterred 
because of higher generalised transport 
costs, or change to other modes. These 
effects may seem trivial from a 
theoretical viewpoint, but there are some 
practical matters that should be carefully 
examined: 


1. Traffic forecasts. The forecasts deter- 
mine the traffic diversion and traffic 
deterrence from capacity constraints. Figure 4.4 illustrate the number of passengers that 
constitute the market for improvements in airport infrastructure. The lower curve 
represents the anticipated traffic volumes that will use the airport under the capacity 
constraint, while the upper one indicates the forecasted number of passengers without the 
constraint. The distance between the two curves gives the forecasted amount of traffic that 
will be served by the extended airport capacity, but which will either be diverted to other 
modes or deterred from travelling, without airport capacity expansion. 


2. Alternative transport modes, traffic deterrence and the travellers' benefits. As an airport 
reaches the capacity constraint, transport costs increase abruptly. Figure 4.5 illustrates 
tiiis situation. The marginal generalised travel costs for using the existing airport 
infrastructure is given by MC A ‘. As capacity problems emerge (at volume X 0 ), MC 
increases towards infinity as the capacity constraint is reached (somewhere near Xi). The 
MC r curve is the generalised travel costs of using alternative transport modes, e.g. road 
transport combined with the use of a nearby airport. This curve makes the generalised 



reservation costs for the air passenger. If the generalised travel costs by air exceed this 
level, some passenger will switch to the competing mode (here X 2 - X|), others will give 
up travelling. 

The curve MCa 2 is the generalised transport 
cost if the capacity is increased. For simplicity, 
this cost is represented as constant. The 
benefits from this capacity increase are given 
by the shaded and the hatched area. The shaded 
area represents the benefits for those who 
switch to competing modes, while the hatched 
area illustrates the benefits for the traffic that is 
deterred because of the more expensive 
alternative mode, compared to the travel costs 
after the capacity is expanded. In addition to 
* Traffic (X these areas, there will of course be benefits 
\ ^ x, from cost reduction for the traffic Xi -Xo. 

Figure 4.5 Benefits of increased airport 

capacity 3 va [ ue 0 f a me j n transport chains. The 

value of time for a typical air passenger is 
significantly higher than for various surface transport modes (see section 3 . 2 ), especially 
for leisure travels. Most VOT studies are directed towards partial analyses of travellers in 
different sectors, without studying the consumer’s VOT through a chain of various 
modes. When using the recommended VOTs of different transport modes in an analysis 
which includes diversion of traffic from one mode to another, one might face a rather 
dramatic change in VOTs which raises questions about the rationale for this big 
difference. After all, the same group of travellers is considered, although some 
differences may be explained from the characteristics of the transport mode. These 
questions are important when considering multi-modal passenger transport. 



4.3 Defining the base case and different projects. 

Defining the project’s main objective is the point of departure for the CBA. It is important 
that the description of the objective does not include any specific means. As an example, if 
the take-off and landing routines on a given airport create unacceptable noise for the 
surrounding dwellings, the objective should be “reduce the noise by xx EFN” and not e.g. 
“build a mound to reduce aircraft noise by xx EFN). In this way, no relevant means to meet 
this objective are excluded. 

The definition of the base case is also a vital prerequisite for the CBA, because the projects or 
project alternatives are compared to the base case. The list of possible projects that meet the 
objectives should be complete. The CBA may well show that all the projects turn out to be 
unprofitable, leaving the base case as the most profitable one. In such cases, none of the 
projects should be implemented. 

The base case should represent the expected situation during the economic life span without 
any changes, i.e. without any project being implemented. However, one point has to be 
stressed. The base case has to include projects that are approved for implementation. Thus, the 
base case is not necessarily a ‘do nothing’ alternative, but should include the expected effects 
from approved, but not yet implemented projects. Correspondingly, optimising the use of the 



existing infrastructure should be included in the base case. Another aspect that should be 
taken into consideration, is the technological development. As an example, the number of 
aircraft movements on a given airport may represent a constraint which may be desirable to 
relax. An eventual trend towards larger aircraft will influence the forecasted aircraft 
movements and thus the need for increased capacity of this kind. 


4.4 NCAA as a corporation. 

Up to now, NCAA has mainly operated on the basis of financial analyses, where the indivi- 
dual airport is the financial unit. There has been a weak tradition for consolidated account, 
where e.g. the entire network of airports is considered. If the situation of airport 1 influences 
the traffic volume on airport 2, this may give a net financial effect for the NCAA that is not 
represented by financial analyses at the airport level. As an example and as commented in 
section 4.2, capacity constraints on airport 1 may transfer passengers to airport 2 which is 
situated in the vicinity. The revenue effect for the NCAA from this transfer effect may be 
practically zero, because the transferred passengers generate revenue to the NCAA via airport 
2 with connected routes. The CBAs are in essence “global” analyses where such network 
effects should be taken into account. Financial analyses must include the entire influence area 
to be able to capture all the financial effects without double counting. 


4. 5 Project risk and uncertainty 

Dealing with project risk and uncertainty has always been a major challenge for investors, 
regardless of whether the project is financed with private or public funds. The fact that we are 
dealing with future effects makes our estimates just that - estimates with an inherent 
uncertainty. This brings us over to a stochastic world where we should be dealing with 
probabilities and expected values rather than deterministic figures. 

Traditionally, the treatment of project risk and uncertainty has been on a very crude level in 
most impact assessments. In the Norwegian public roads sector the only treatment of risk has 
been to carry out a simple sensitivity analysis of alternative figures for investment costs and 
traffic forecasts. Recently, a national standing advisory committee on cost benefit analyses 
(SAC) has given its recommendations on “good practice” for economic impact assessments in 
the Norwegian public sector. One of the main suggestions for improvements was related to 
the treatment of project risk and uncertainty. The previous debate on this issue has to a large 

extent been related to the level of the discount rate in the calculations of the net present 
values. 


Returns on private investments are usually a composite of two factors: A risk free rate of 
return plus a compensation for the risks of that investment. The last part is commonly denoted 
“the risk premium”. There have been some disagreements about whether or not (or to what 
extent) one should include such a risk premium in the discount rate for public investment 
analysis. In order to discuss this question we need to divide the risk premium into two further 
components: N on-systematic risk which is risk connected to the outcome of the specific 
project in question, and systematic risk which is due to “macro-factors” like general business 
cycles, fluctuations in the oil prices etc. The latter kind of risk is unavoidable and genuine 
even to a whole public sector. The former kind is, some argue, not relevant when analysing 
public projects because it is diversible, meaning that a negative surprise in one project 
eventually will balance with a positive surprise in another. Additionally, the risk will be 



distributed over all taxpayers, and because any project will be small compared to the total 
budget for public spending, the effect of a possible “surprise” can be ignored. 

SAC argued, partly on this basis, that if all figures were calculated as expected values (based 
on some information on relevant probability distributions), the only relevant risk premium to 
include into the discount rate was the systematic risk component. The size of this component 
would in turn depend on to what extent the returns from the project had a (positive or 
negative) correlation to the National income. The concrete recommendation was to categorise 
typical public investments into risk-groups with different discount rates, on the basis of such 
information. 

In this work for the NCAA, we have chosen not to follow SAC’s recommendations on this 
issue, partly on a fundamental background and partly on a more practical one: 


• Th t fundamental counter-argument is, as we see it, that the assumed diversity of project 
specific risk is not plausible when we are talking of only a part of the “public” budget (i.e. 
the budget of the NCAA). There is no precedence that should support an assumption that a 
bad outcome in a NCAA project would be compensated e.g. from the health budget, - not 
even from the budget for the public roads. As seen from our point of view, this project 
specific risk is therefore highly relevant to the decision-maker. 

• The more practical problem emerged when we were seeking empirical evidence on the 
relevant risk premiums for typical NCAA projects. Trying to extract such information 
from the stock exchange proved impossible. There was no information available that 
could enable us to assign a “market value” for the risk premium to the relevant project 
categories. There is, however, no fundamental reason why this information should not be 
obtained at a later stage through further analysis. The job that needs to be done is to find 

market copies” of the different public investment projects, - and then extract the risk 
premium on the stock exchange for this group of market copies. 

So, does this leave us with business as usual” as our only option for the treatment of project 
risk and uncertainty? Not quite. We have found it necessary to stick with the rather crude 
approach of using one single discount rate with no risk-dependent discrimination between 
projects. However, we have made some important steps in the right direction towards a more 
satisfying treatment of project risk: First, we have recommended that the use of expected 
values should replace the use of most probable outcome. This is an important step forward 
because it forces the analyst to thoroughly assess the range of possible outcomes and the 
connected probabilities for these outcomes. We realise that one rarely will have a formal 
probability distribution as a platform for the calculation of expected values, but even the use 
of subjective probabilities will be an improvement. Second, we have advocated that the use of 
sensitivity analysis should be extended and improved. By stressing the fact that 

• Only factors that effectively are affected by risk and uncertainty should be altered 

• The range for variation is within plausible limits 

• Factors that typically would be correlated, also should be altered together in a scenario, 

there are reasons to expect that the information value of the sensitivity analyses will improve. 
The last bullet-point above moves the sensitivity analysis over to a scenario analysis where 
one e.g. can illustrate the effects of general business cycles and create one scenario under a 
cycle peak, and another under a cycle trough. The latter would then typically include a lower 
estimate for investment costs and a low traffic forecast. 



5 The use of CBA in the aviation sector — two examples 

In our report to the NCAA, the CBA methodology is implemented on a couple of projects, to 
show how CBA should be earned out in practice. This section presents briefly two cases that 
represent important parts of the NCAA’s jurisdiction. 

5 . 1 Terminal building at Stavanger airport, Sola 

5.1.1 The setting 

The setting for the first example is a 
medium-sized airport at Sola near 
Stavanger (SVG) where the capacity 
constraints in terminal capacity is assumed 
to be the limiting growth constraint in the 
near future. Without expanded capacity, 
one segment of the growing number of 
passengers is able to adapt to less 
attractive slots until these slots are full. 
This example focuses on the remaining 
segment which in stead will use the 
services of neighbouring airports, 
resulting in more expensive transport 
mainly because surface transport have to 
be used between these airports. This 
situation is described more formally in 
section 4.2. The increase in transport costs 
entails deterrence effects in this traffic 
Figure 5.1 Alternative routes, travels from SVG market. Figure 5.1 shows the SVG airport 

and the neighbouring airports. Without 
extended capacity, people use car to the 
airports in Knstiansand (KRS) and Haugesund (HAU), and air transport from there. Bergen 
(BGO) is situated too far to serve as an alternative airport. Passengers with Bergen as their 
final destination will go there by car. ° 

In this example, the main benefit of extended terminal capacity will be the travel time savings 
(TTS) of travelling from SVG instead of using HAU and KRS as alternative airports. In 
addition, TTS for travellers with KRS and BGO as final destinations are taken into conside- 
ration. To be able to calculate these benefits, traffic forecasts have to be made. In addition, the 
following factors have to be assessed: 

• The travel purposes (business travels and others). 

• The destinations from SVG. 

• The level of diverted traffic, and the distribution between HAU and KRS. 

• Time costs and other costs for surface transport. 

• The share of travels that are deterred because of higher transport costs. 
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In addition, there are reasons to expect some delays for passengers and operators during peak 
hours. The benefits of avoiding delays may be significant, and should be object to careful 
attention. The details in the forecasts of traffic and delays are not examined in this paper. 

These benefits are calculated against the investment costs and operating costs for both the 
NCAA and the operators. Environmental effects and the eventual value of changes in accident 
risks are also to be included. The accident risk assessment is done by comparing the changes 
in accident risk when transferring passengers from air to surface transport. Especially when 
the actual surface transport is by car, a significant rise in accident risk in terms of expected 
loss of statistical lives has to be included in the calculations. All the economic effects within 
the project s life span is discounted, and the net present value is calculated, using an 
appropriate discount rate. 


5.1.2 The project: New passenger terminal building 

The main objective is to increase the passenger capacity at SVG airport. The main obstacle is 
the terminal building. Various solutions have been assessed, and the most convenient project 
is a new terminal building, which is submitted to a full economic assessment. 

The investment costs have a discounted value of NOK 275 millions. The residual discounted 
value of the investment after 30 years is NOK 7 millions. The increased operating costs are 
NOK 170 millions, discounted over a 25 year span. 

These kinds of projects within the NCAA have up to now been assessed by means of financial 
analyses. If the project has proven positive financial NPV, then the project has been approved 
for implementation. It is worth noting that the financial analysis do not comprise the benefits 
or costs from travel time savings, environmental external effects and changes in accident risk. 
It may well turn out that a financially unprofitable project may prove clearly profitable in the 
economic sense, when these intangible factors are taken into consideration. In this case, the 
surface transport to nearby airports takes between 2 and 3 hours, resulting in extra time costs, 
vehicle operating costs and accident costs as the most significant effects. 

5.1.3 The analysis: Costs and benefits. 

The various costs and benefits for this projects are calculated over the project’s economic 
lifetime. In addition to the net present value (NPV), the most important effects are presented 
for various agents like the NCAA, the State, the passengers, the operators and the 
environment. The presentation method is chosen to inform the decision-makers of both the 
economic and the financial effects. Table 5.1 illustrate the real economic effects, including 
external effects and excluding fiscal taxes. The financial cashflow is also illustrated. The 
resource flows and cashflows from figure 2.1 are recognised. 

The benefits adds up to NOK 582 millions, exceeding the costs of 541 millions. Thus, the net 
present value is NOK 41 millions, This indicates that the project should be carried out from an 
economic perspective. The NPV/Cost ratio should be > 0, and is approximately 0.1 here. This 
ratio is a pure ranking criterion. The cost side in the NPV/C ratio is the payable costs for the 
NCAA, and gives NPV with respect to the use of NCAA’s budget. However, the main 
decision criteria should be the NPV > 0. Project ranking under budget constraints is done by 
use of the NVP/C ratio. 



Costs and benefits 
SVG example 


Cl Passcncer benefits 


Cl .l Business travels 
Cl. 2 Others 
C1.3 Delays 
Cl. 4 Ticket costs 


SI Accident costs 


Economic impacts 


Benefits i Costs 


Financial cashflow 


Revenue ; C 


Sl.l Statistical lives 

n.a. * 

S1.2 Injuries 

n.a. 

S 1 .3 Material damage and administration 

n.a. 


HI The environment 


ELI Local and regional emissions (NO*, VOC, particles) 
E1.2 Global emissions (C0 2 ) 


PI.l Fiscal aviation taxes 
PL2 VAT on NCAA investments and operating costs 


PI The State/gcneral taxes 
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P2 Operators/airlines 


P2.1 Operating costs 
P2.2 Aviation charges to the NCAA 
P2.3 Fiscal aviation taxes 
P2.4 Ticket revenues 
P2.5 Delay costs 


SUM financial cashfioe operators/airlines 


P3 Other commercial activities (s hops, tax tree) 
P4 NCAA 


P4.1 Investments 
P4.2 Residual value 
P4.3 Maintenance and operations 
P4.4 Revenues from aviation taxes 
P4.5 Other commercial activities 


SUM financial cashflow NCAA 


SUM economic impacts 


Net present value (NPV) 


NPV/Cost ratio 




Table 5.1 SVG example, economic impacts and financial cashflow (mill. NOK). 


5. 1 .4 Economic viability vs. financial cashflow. 

The new SVG terminal seems to be economic profitable. However, the financial cashflow 
gives a negative result of NOK 329 millions, meaning that this project would not have passed 
a simple cashflow analysis. It is the travel time savings and the increase in accident costs that 
give the most significant contribution to the difference between the economic and the 
financial assessment here. As pointed out in section 1, this kind of difference gives reasons to 
discuss NCAA’s role as a self financing agent in markets where elements of intangible goods 
constitute a significant share of the economic impacts. This example represents an obvious 

case for focusing on the role of economic vs. financial analysis as basis for decisions within 
the NCAA. 


IQ 














5.2 Instrumentation for precision landing (ILS) 

5.2.1 The setting 

The setting for this example is a small local airport (MOL) that is served by two air services: 
One following a triangular route from the national hub (OSL) via MOL and the neighbouring 
town to the north (KSU) and back to OSL. This route is serviced by Boeing 737 aircrafts at a 
frequency of five flights per day. The other service is a coastal route between the regional 
hubs BGO and TRD, which is servicing MOL and KSU both on the northbound and the 
southbound route. This coastal service is serviced by Fokker F50 aircrafts. The situation is 
illustrated in Figure 5.1. 



Figure 5.1 Illustration of the flight connections servicing MOL (non scale) 


Currently MOL has an ILS system for landing from the west. When western winds exceed 5 
m/s the approach is done by a circulating manoeuvre from the west, followed by a landing 
from the east. Western winds totally dominate the weather-conditions in the area, meaning 
that the vast majority of landings is currently done from the east. 

5.2.2 The project: ILS from the east 

The NCAA wants to carry out an impact analysis of building an ILS system for landings from 
the east. The necessary initial investment for such a system (partly based on components 
transferred from another airport) is estimated to be NOK 5 millions and the system is likely to 
have a economic life of 15 years. Within a planning horizon of 25 years this gives a discoun- 
ted (7% discount rate) total investment of NOK 6.4 millions. The investment will after 25 
year have a residual value of NOK 0.3 millions. Discounted mainten ance and operating costs 
are estimated to amount to a total figure of NOK 2.4 millions. 

The establishment of ILS systems is usually motivated through their anticipated effect on 
flight safety. However, in this case the system will also have other important effects on both 
the user benefit side, and on the operator side. Apart from the northbound BGO-MOL leg, 
approaching the airport from the west represents a detour from all connected airports. This 
means that passengers currently face an estimated travel time loss of between 2.5 and 5 
minutes compared to a direct approach from the east. Equivalently the operators would save 



aircraft operating costs from a shorter average leg, and consequently there would also be a 
positive environmental impact due to less fuel consumption. 


5.2.3 The analysis: Costs and benefits 

Based on the method for economic impact assessment established through this project, we 
have can-ied out an analysis of the overall economic viability of this ILS system. We have 
divided the impacts into effects for the NCAA, for the operators, for the passengers, for the 
operators and effects for the environment. In order to illustrate the financial cashflow 
implications, we have included figures that illustrate the cashflow for the operators and for the 
NCAA. In table 5.2, the columns representing economic impacts illustrate the real economic 
impact, including external effects and excluding fiscal taxes. 
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SI Accident costs 
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51. 2 Injuries 

51. 3 Material damage and administrative costs 


LI The environment 


ELI Local and regional emissions (NOx,VOC,Part.) 
El. 2 Global emissions (C02) 


PI The State/general taxes 


Pl.l Fiscal aviation taxes 
PI. 2 VAT on NCAA investments and operating cost s 


P2 Operators/airlines 


(P2.1 Operating costs 


P4 NCAA 


P4.1 Investments 
P4.2 Residual value 
P4.3 Maintenance and operations 


SUM economic impacts 
Net present value (NPV) 


INPV/Cost ratio 
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Table 5.2 ILS system example, economic impacts and financial cashflow 


The benefit side amounts to NOK 49.2 millions, and the costs (maintenance and investments) 
totals NOK 7.2 millions. Thus, the project has a net present value of NOK 42 millions, and a 
net benefit/cost-ratio of almost 5. This should indicate that the project should be carried out, 
and that it probably also would be ranked among the top projects in comparison with other 
projects within a budget constraint. 

5.2.4 Economic viability vs. financial cashflow 

If we consider the financial cashflow figures for the NCAA, the project does not seem to pass 
a simple cashflow analysis. The project does only cause extra investment and maintenance 
costs for the NCAA. However, if we include the effects for the operators into the cashflow 


analysis, the total savings in operating costs exceed the costs of the NCAA, and the project 
seems viable also from a cashflow viewpoint. 

The vast majority of the benefit in the economic impact analysis stems from benefits in the 
intangibles category; i.e. the passengers and the environment. Although the establishment of 
ILS systems is mainly done as a safety measure, this is a case where the major benefits from 
the project comes from a reduction in travel time and less environmental damage. 

In other words: This case gives a rationale for the extension of the scope of impact assessment 
in the aviation sector from a pure financial cashflow analysis towards the broader view of a 
full economic impact analysis. 

6 Conclusions 

The NCAA is an agent that is responsible for its own financial viability. At the same time, the 
NCAA’s role in the Norwegian transport sector calls for a broader economic appraisal of 
projects within its jurisdiction. Making priorities subject to a full economic impact analysis 
instead of a more narrow financial cashflow approach, may significantly alter the portfolio of 
projects that reaches implementation. The dilemma for the NCAA is obvious: One may very 
well face situations where the financial analysis says one thing, while the economic impact 
analysis gives other recommendations. The financial source for NCAA’s activities is the 
revenues from user charges and other commercial activities. The significant elements of 
intangibles may call for some kind of public-private partnership, to be able to take the welfare 
effects properly into account. 

In this paper, we have briefly described the CBA tool that is developed for the NCAA. Even if 
there are still problems to be solved, like e.g. the value of time in multi-modal passenger 
transport, the method is applicable to most projects. The two examples included in the paper 
illustrate the decision dilemma where unprofitable financial results are achieved on one hand, 
and profitable economic outcomes on the other. 
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A behavior of inter-city traveler such as air and/or high speed rail passenger is affected by 
relatively lower frequency services. This paper proposes a disaggregate modal choice model 
which can evaluate the reduction of utility caused by low frequency of services. The model adopts 
arrival margin time as an index of influence of a destination arrival time. A questionnaire surveys 
were carried out for the travelers between Akita and Tokyo both at the airport and the railway 
station. The results show that line-hole time, egress time, and arrival margin time are the major 
choice factors of transportation mode for a long distance travel. It is clarified that an estrangement 
between a desirable trip schedule and service schedule makes negative utility for a passenger. 

Keywords: Air traveler f s behavior, Arrival margin time, Disaggregate logit model 


1. Introduction 

Most of inter-city air transportation network in Japan has low frequency service, while 
competitive railway network has much more frequent services. If the timetable of a transportation 
service doesn \ fit for passenger desirable itinerary, a traveler will choose an alternative 
transportation mode whose schedule is closer to his desirable time. Air passenger demand in Japan 
has been estimated by using the departure airport choice models and/or trip generation 
models. (Morichi and et. Al. 1994). The previous models take account of flight schedule as for an 
expected waiting time. For example, a half of average flight time span is added into the travel time 
for a modal choice behavior model. Since popular local inter-city air services in Japan have only 
two, three or four flights in a day, the assumed waiting time must be 2, 3 or four hours which is 
apparently different from actual waiting time. 

This paper discusses the mode choice behavior of inter-city traveler and proposes the arrival 
margin time that will play a center role of traveler's timetable valuation and directly affect to the 
transportation mode choice. Traveler's evaluation is formulated as a linear utility function with the 
variable of the arrival margin time. Then, traveler^ modal choice behavior is modeled by a popular 
disaggregate logit model. 

2. Traveler's Modal Choice Behavior 

(1) Factors of Modal Choice 

Time-related factors and monetary cost factors must influence traveler ^ modal choice behavior. 

Previous modal choice models deal with line-haul time, egress time, access time, and the expected 
waiting time as time-related factors. In addition to these factors, this paper proposes an arrival 
margin time for the most important index of traveler's mode choice. A definition of the arrival 
margin time is shown in the following section. 

The alternative, which maximizes traveler's utility, should be chosen through the model. If a 
transportation service whose schedule does not match with a traveler 's desirable itinerary, the 
traveler feels some sort of disutility to use that transportation mode. A desirable arrival time is 



defined as the time, which realize the maximum utility and must also include some amount of 
margin time from the time deadline for a certain trip purpose. Unnecessary time difference between 
a desirable arrival time and an actual arrival time must decrease a traveler utility. Actual arrival 
time at a destination, which is automatically fixed by the timetable, will influence traveler *s utility as 
shown in Fig-1. 



Figure 1 The General Concept of a Utility Function 
(2) Definition of Arrival Margin Time 

This paper defines arrival margin time as the time difference between desirable destination arrival 
time and actual destination arrival time (either plus or minus) as shown Figure-2 (1) and-2 (2). 

Time difference between traveler 's itinerary and the timetable, that is, arrival margin time must 
bring disutility. If actual arrival time is earlier than desirable arrival time, arrival margin time is 
positive value. The disutility is brought by the unnecessary early departure time or by the 
unnecessary idle time at the destination. If actual arrival time is later than the desirable arrival time, 
arrival margin time is negative value. The disutility is brought by the late arrival time at the 



destination which close to the deadline. One should feel very bad. 

Fig-2 (1) A Concept of The Arrival Margin Time (+) 




For the sake of convenient calculation, time difference between actual node arrival time and the 
time deducted egress time from desirable destination arrival time is regarded as arrival margin time. 
It is assumed that those values (Fig-2 (1) and Fig-3) are equivalent. 

Evaluation of disutility is possible by adopting arrival maigin time as an index. 



(3) Model Design 

Time related factors and monetary factors influence traveler^ modal choice behavior. 
Disaggregate logit model 25 is introduced as the modal choice model. It is assumed that utility 
function is linear in the parameters. Systematic component of utility is shown as follows. 
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Where 
n : traveler 
/: alternative 
A n : set of alternatives 




V n : systematic components of the utility of/ 
X mk : characteristic of /, n, and k 
0 k : parameter 


Based on random utility theory, the assumption that the random component is Gumbel distributed 
brings the probability P>„ that traveler n would choose alternative i as follows. 
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3. Surveys of Inter-City traveler Is behavior 

(1) Outline 

in order to estimate parameters, questionnaire surveys are carried out. The behavior of travelers 
between Akita and Tokyo (about 600km) both at the airport and the railway station are surveyed. 
Since long-haul bus services and private cars can not compete with air and rail, then ignored. 

(2) Surveys 

The questionnaire survey of air passenger % behavior is carried out at Akita airport The survey of 
railway passengers is carried out at Akita railway station only for the bullet train bound for Tokyo 
Results of the survey are shown in table- 1 . 

The survey items are as follows: 

1 . purpose of the trip 

2. originate place of the trip 

3. destination place of the trip 

4. desirable arrival time 

5. access transportation mode 

6. egress transportation mode 

7. passenger Is attributes (age, sex, and occupation). 


Table- 1 Results of Surveys 


Route 

M ode 

N um ber of Sam ofes 

of ResDondents 

Akita Tokyo 

A ir 

526 

37% 

Tokyo Akita 

A ir 

650 

41% 

Akita Tokyo 

Bullet Trail 

615 

32% 

Tokvo Akita 

Bullet Trah 

228 

12% 


4. Modal Choice Model 

(1) Selection of Variables 

If desirable arrival time is not defined, arrival margin time can not be computed. Passengers who 
didn It enter desirable arrival time are ignored. To suppose arbitrary desirable arrival time will 
decrease the confidence of the model. It is assumed that entered desirable arrival time is the time 
which brings maximum utility. Since the influence on behavior of early arrival is different from the 
influence of late arrival, arrival margin time should be distinguished positive value and negative 
value. Positive value and negative value are dealt with different variables. 

The variables included the model are positive arrival margin time, negative arrival margin time 

line-haul time, egress time, access time, fare, age, tin the way" trip dummy, and business trip 
dummy. 

(2) The Assumptions of Routes and Travelers 
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Some assumptions are implicit in this model. 

• Railway services are higher frequency. If railway alternative is chosen, there is no time 
difference between the itinerary and the timetable. Travelers can choose the railway service 
whenever he wants to use, and the arrival margin time is zero. 

• The differences of each alternative are timetable, fare, and travel time (line-haul, access, and 
egress). Characteristics of the alternative included systematic components of utility are 
described by these factors. 

A traveler Is mode choice model is constructed based on the assumption stated the above. There are 
seven choice alternatives for the passenger between Tokyo and Akita. They are a railway service all 
over the day or one of the six air flights available in a day. 

(3) Passenger Segmentation 

Utility function seems to be different between on the way trip and the way back trip. The 
difference of trip purposes, such as business trip and private trip, must also affect to the shape of 
utility function. Passengers are segmented by the trip characteristics in the above and parameters of 
the model are estimated independently. 

Passengers are segmented as follows. 


Table-2 Segmentation of Samples 


Seementatbn Pattern 

1 seementl seement2 

non-segm entatbn 
Pattern 1 
Pattern 2 

on the way trip the way back trip 
business trb orivate trb 


(4) Estimation Results of Parameters 

Model parameters of both trip directions from Akita to Tokyo and from Tokyo to Akita are 
estimated separately. Positive arrival margin time, negative arrival margin time, egress time, and 
line-haul time are adopted as significant factors of the modal choice model, while variables of access 
time, fare, age, tin the way "trip dummy, and business trip dummy are omitted from the model by 
the t-test. 

a) The Parameters of the Trip from Akita to Tokyo 

The estimated parameters of the trip from Akita to Tokyo are shown in table-3 and figure-4. Non- 
business trip model can not be built because of shortage of samples. The results show a contrastive 
characteristic of the function between tin the way "trip and the way back trip. Regarding the on the 
way trip model, it was found that the later arrival after the desirable arrival time should reduce the 
passenger Is utility more than the unnecessary earlier arrival for unit time period. 

Regarding the way back trip, on the contrary, the earlier arrival would reduce utility more than the 
later arrival. Line-haul time affects more to the way back trip passengers than passenger on the way 
trip. Relative importance of parameters for business trip model are almost the same as those of non- 
segmentation model, however, all of them, travel time in particular, are found to be more sensitive. 
Egress time especially influences the most on the modal choice behavior for business trip 
passengers. 

b) The Parameters of the Trip from Tokyo to Akita 

Samples of back” trip and non-business trip are too few to calculate the models. Egress time 
variable is rejected by the results of t-test. The results of non-segmentation model, bn the way” 
model, and business trip model are almost similar (table-4, fig-5). The reason is that the differences 
between samples of each model are small. The ratio of bn the way" trip samples to all samples is 
high in this route, and the ratio of business trip samples to all samples is similar. 

Later arrival factor contributes to disutility more than earlier arrival factor and line-haul time 



factor relatively. The units of all factors are minutes. The ratio between each parameter means the 
weight between factors. 

c) The evaluation between the route from Akita to Tokyo and the route from Tokyo to Akita 
To evaluate difference of traveler ‘s behavior between these directions, samples of the models are 
not segmented. The results of the models of both directions are shown in table-5, and fig-6. Positive 
arrival margin time, negative arrival margin time, and line-haul time are adopted as the factors of the 
models. Characteristics of parameters of both models are almost the same. The parameter of negative 
arrival margin time is as from three to four times much as the parameters of line-haul time. These 
results show the differences of each evaluated weight of time related factors. 
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5. Conclusion 

(1) Summary of the Results 

This paper proposes inter-city traveler *s modal choice model specified evaluation of the timetable. 
Arrival margin time signifies time difference between traveler^ itinerary and the timetable. It is an 
index of passenger *s evaluation of the timetable in the model. The model can estimate the influence 
of the timetable to traveler ^ utility. 

As the results of bn the way "trip model and back" trip model, parameters of disutility by the 
time difference between itinerary and the timetable vary according to trip purposes. 

Later arrival brings more disutility than earlier arrival in On the way" trip. The characteristic of 
back " trip is the contrary, (fig-7) 

These results show that the degree of constraint of desirable arrival time of bn the way "trip is 
larger than the constraint of back* trip. Line-haul time has great influence on back" trip traveler ^ 
behavior, but influence on bn the way" trip traveler is relatively small. On the way" passengers 
will regard certainty of arrival time as important and back "passengers will regard total travel time 
as important. Business trip travelers are relatively sensitive to time related factors. Arrival time tends 
to be constrained in business trip. Therefore it is natural that the factors of later arrival and 
uncertainty of arrival time are regarded as important. 


(2) Summary of Method and Problem 

It is possible to express time difference between traveler^ itinerary and timetable by arrival 
margin time. Traveler <s evaluation of the timetable is reflected in utility function. Disutility of earlier 



arrival and disutility of later arrival can be estimated respectively by regarding positive arrival 
margin time and negative arrival margin time as different variables. 

In this paper, model samples are segmented according to the purpose of trip. The purpose of a trip 
is a factor of the differences of utility functions. Characteristics of parameters are different between 
segments. 

The method to regard arrival margin time as an immediate index of evaluation of the timetable has 
Figure-7 Relation Between Utility and Arrival Time 

problems. The distinction of entered desirable arrival time is a problem. Although this paper regards 
entered desirable arrival time as the time maximizing utility of the passenger, a respondent may be 
constrained arrival time. And it is supposed that entered time might include margin time to avoid 
later arrival. The meaning of arrival margin time is varied by the interpretation of entered desirable 
arrival time. It is necessary to exclude the bias of a reply in future. 

(3) Conclusion 

The conclusions of this paper are shown as follows. 
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• This paper proposes the method to consider traveler b evaluation on the timetable and develops 
inter-city modal choice model. Factors of the traveler i modal choice behavior are line-haul 
time, egress time, and arrival margin time. Arrival margin time is applied to estimate traveler b 
evaluation of the timetable. 

• Time related factors such as arrival margin time, line-haul time, and egress time are regarded as 
important. The influences on traveler Is utility of each factor are different according to the 
purpose of trip. Later arrival brings large disutility especially in bn the way" trip and business 
trip. 

REFERENCES 

1) . MORICHI, S. YA1, T. and HYODO, T. : ‘A Study on Demand Structure of International Air 

Passengers in Japan", Journal of Infrastructure Planning and Management, No. 482, IV -22, pp 27- 

36, 1994. ’ 

2) . Ben-Akiva, M. and Lerman, S. : Discrete Choice Analysis: Theory and Application to Travel 

Demand”, MIT, 1985. 

3) . Small, K, A. The Scheduling of Consumer Activities: Work Trips”, The American Economic 

Review, vol. 72, 1982. 


10 


Paper for presentation at Air Transport Research Group Conference 
Hong Kong 6-8 June 1999 

Title: The privatisation of Australia’s airports 

Authors: 

Paul Hooper, Senior Fellow, Department of Economics, National University of 
Singapore 

Robert Cain, Director, Tourism Futures International 
Sandy White, Manager, Newcastle Airport (Australia) 

Abstract: 

The key civil airports in Australia were administered by a government department until 
1988. At that stage, the Federal Airports Corporation was formed to operate a system of 
airports along commercial lines. By 1994, though, policy thinking shifted in favour of 
privatisation, largely to allow the government to reduce its debt burden. So far, the 
government has received US$2.6 billion for 17 of the 22 airports. All but one of the 
remaining airports are in the Sydney region where on-going debates about an appropriate 
site for a second major airport have delayed the sales. 

The paper describes the sales processes involved for the 17 airports and presents details 
about the new owners, the commitments they have entered into, and the regulatory 
system that has been established for the post-privatisation era. It is too early to assess the 
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Introduction 

Prior to the 1980 s, the Federal Government had financial responsibilities for aerodromes 
in Australia serving regular air passenger services and it owned and operated all of the 
major airports. Over a period of time, it had attempted to pass ownership and 
management of the airports serving narrower regional needs to the local authorities while 
expressing an objective to recover all of the costs of maintaining and development the 
civil aviation sector from users. During the mid- 1980’s, though, the case for a stronger 
system of financial accountability became pressing. The local ownership programme was 
accelerated and the major airports were corporatised under the Federal Airports 
Corporation (FAC). 

In part, the commencement of the FAC in 1988 reflected national policies designed to 
reform the public sector and to increase the scope for competition. However, by 1994 
policy-thinking shifted in favour of privatisation and, subsequently, the FAC was 
disbanded and 17 of its 22 airports were sold to the private sector. The remaining 5 
airports have been set up as airport companies wholly-owned by the Government in 
preparation for sale. However, four of these are in the Sydney region where further 
progress on privatisation cannot be achieved until continuing issues about the siting of a 
second major airport have been settled. Starting from a position where it budgeted to 
receive US$1.4 billion for the sale of all of the FAC’s airports, including Sydney, the 
Government so far has collected US$2.6 billion 1 in gross proceeds. Taking the FAC’s 
estimates of earnings before depreciation, interest and taxes (EBDIT) together with the 
sale prices, the average price-earnings ratio was 17.1. This is much higher than price- 
earnings ratios of privatised airports in Europe. Should Sydney’s airports be sold on 
similar terms, the Government would receive another US$ 1.8 billion after deducting sale 
expenses 2 . 

In this paper, we describe the background to privatisation and how the process was 
conducted in Australia In addition, we present details about the new owners. One of the 
aims of the Government was to maximise the proceeds from the sales, and on this score it 
has been successful. But the privatisation initiative also had other objectives. These are 
set out in the paper and we examine the mechanisms that were put into place during the 
sale process and we describe the post-sale regulatory framework. 

A key concern is that the new airport owners have scope to increase their aeronautical 
charges because they are local monopolies and their demand is insensitive to price. As a 
result, the post-privatisation regulatory framework in Australia involves price-capping 


' All dollar values in this paper have been expressed first in constant (1998/99) dollar values using the 
Australian Consumer Price Index and then have been converted at the rate of one AUD is equal to SO 633 
US. 

• No allowance has been made in this estimate for assets held by the Government at Badgerys Creek. 
Badgerys Creek had been proposed as the site for Sydney’s second major airport but. foliovvina an 
unfavourable environmental impact study, the Government is considering other options 


7 


Hooper, Cain & While: Privatisation of Australian Airports 


and monitoring. The paper describes these regulatory frameworks, but it is too early at 
this stage to assess the success or otherwise of these mechanisms and to shed light on 
issues raised in the literature on the regulation of airports. Such issues include, for 
example, the risk that price-cap regulation results in a weak incentive to invest in capacity 
and to improve quality. The Government is committed to undertaking a review of its 
regulations prior to 2002, and there is no doubt that researchers and policy makers will 
revisit these matters. 

By documenting the processes that led to privatisation, explaining how privatisation was 
effected and the commitments that have been entered into by the Government and the 
new owners, the intention of the authors is to facilitate future research. Furthermore, the 
paper illustrates the complexity of an exercise in selling off a system of airports and the 
demands it creates for information about airports and the markets they serve. The paper 
commences with information about the size and growth performance of the Australian 
airports, and then describes how Government policies towards airports moved gradually 
to privatisation. Remaining sections document the sales processes and their outcomes 
together with an account of the new regulatory framework. Although it is too early to 
pass judgements on the success or otherwise of privatisation other than in terms of the 
amounts received by the Government, we conclude with observations about the initial 
actions of the new airport lessee companies. 


Airports offered for sale 

Table 1 shows the relative sizes of the airports in the last year when the FAC owned and 
operated its full set of 22 airports 3 . Australia’s major cities are located around the 
periphery of a large land mass and there has been little potential for the development of 
hub-and-spoke airline networks in the domestic market. As Australia’s most populous 
city, Sydney is the major domestic airport, followed by Melbourne. However, Sydney is 
the dominant international gateway while Brisbane vies with Melbourne as the second 
busiest international airport. 

It is clear from Table 1 that the air transport traffic is concentrated at a small number of 
airports. Approximately two-thirds of all domestic airline trips in Australia occur within 
the triangle formed by connecting the eastern capital cities of Sydney, Melbourne and 
Brisbane. The national capital, Canberra, and the country’s premier resort area, the Gold 
Coast (Coolangatta Airport), are the major centres also included in this area. To the west, 
Adelaide and Perth each serves more than 3 million passenger movements each year, but 
Perth’s international traffic is more than 7 times the size of Adelaide’s. Of the remaining 
capital cities, Darwin is advantageously located in the far north of Australia to serve as an 
important regional gateway, while Hobart is situated in an island State with a small 


3 In a sense, the privatisation process commenced in April 1993 when the small general aviation airport, 
Cambridge, located close to Hobart Airport was sold to a local investor. This reduced the number of FAC 
airports from 23 to 22. 
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resident population. The busiest general aviation airports are located in or near the major 
cities. 
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Table 1: Relative size of the FAC’s airports - 1996/97 


Airport 

Type of airport 

Passengers 

(millions)' 

Aircraft 
(thousands) ' 

Tonnes 

landed 

(millions) 

Revenue 
USS 1998/99 
(millions) 

Share of FAC 
Revenue 

Sydney 

International 


275.6 

12.32 

158.60 

39.6% 

Melbourne 

International 

13.48 

152.3 

7.03 

81.31 

20.3% 

Brisbane 

International 

10.26 

157.1 

5.32 

68.14 

17.0% 

Perth 

International 

4.59 

95.2 

2.42 

33.89 

8.5% 

Adelaide 

International 

3.69 

103.1 

1.60 

18.00 

4.5% 

Coolangatta (Gold Coast) 3 

Domestic 

1.94 

86.0 

0.74 

6.52 

1.6% 

Darwin 

International 

1.01 

81.1 

0.69 

5.49 

1.4% 

Canberra 

Domestic 

1.76 

107.2 

0.78 

5.10 

1.3% 

Bankstown (Sydney) 3 

General aviation 

0.00 

621.0 

0.00 

4.69 

1.2% 

Hobart 3 

Domestic 

0.85 

15.0 

0.32 

3.49 

0.9% 

Townsville 3 

Domestic 

0.68 

59.9 

0.32 

2.85 

0.7% 

Alice Springs 4 

Domestic 

0.80 

44.3 

0.37 

2.84 

0.7% 

Launceston 

Domestic 

0.59 

45.5 

0.26 

2.71 

0.7% 

Essendon (Melbourne) 

General aviation 

n.a. 

68.9 

0.08 

2.33 

0.6% 

Parafield (Adelaide) 

General aviation 

n.a. 

292.1 

n.a. 

1.30 

0.3% 

Moorabbin (Melbourne) 

General aviation 

0.03 

342.1 

n.a. 

1.17 

0.3% 

Jandakot (Perth) 

General aviation 

n.a. 

378.0 

n.a. 

0.75 

0.2% 

Archerfield (Brisbane) 

General aviation 

n.a. 

254.5 

n.a. 

0.73 

0.2% 

Mount Isa 

Domestic 

0.10 

6.7 

0.05 

0.45 

0.1% 

Total 


60.55 

3,185.8 

32.29 

400.35 

100.0% 


Notes: (1) Passenger and aircraft numbers are totals for arriving and departing movements; (2) Limited international services 
operate from time to time to Coolangatta, Hobart and Townsvillle airports; (3) Camden and Hoxton Park general aviation airports 
included with Bankstown; (4) Tennant Creek included with Alice Springs. 

Source: Federal Airports Corporation, Annual Report 1996/97 . 


The marketability of Australia’s airports was largely influenced by an impressive record 
of growth and profitable operation. Table 2 shows that the total passenger throughput for 
the FAC airports between 1987/88 and 1996/97 grew at an average annual rate of growth 
(AARG) of 7.8%. Airports with above-average growth, Brisbane and Perth, were 
becoming important gateways as Australia’s popularity as a long-haul tourist destination 
increased. As a group, the airports serving domestic traffic grew at the slowest rates, 
though these were still buoyant markets over the long-term. 

Aircraft movements grew less strongly as larger aircraft assumed greater importance so 
that landed tonnes improved almost in line with the number of passengers. Indeed, for 
Sydney, Brisbane and Perth, landed tonnes increased at a faster rate than the number of 
passengers. When the FAC was formed, one of the goals it was set was to keep its 
aeronautical charges as low as possible by increasing its income from other sources. The 
FAC’s successes in this regard, achieved largely through retailing and property sources, 
shows up in the growth rate for revenue. As a result, the FAC’s airports collectively 
earned a surplus before depreciation, interest and taxes of US$262 million in 1996/97 on 
an asset base of US$1.99 billion 4 . However, Tables 2 and 3 also show that some of the 
smaller domestic and general aviation airports did not share in the growth and profits (as 
calculated in the FAC’s accounts). 


4 This does not include Head Office activities 
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Table 2: Average annual rates of growth of FAC airports 

- 1988/89 to 1996/97 1 

Airport 

Type of airport 

Passengers 

Aircraft 

Tonnes 

landed 

Revenue 

Sydney 

International 

5.7% 

3.3% 

6.0% 

11.9% 

Melbourne 

International 

7.0% 

4.4% 

4.6% 

9.1% 

Brisbane 

International 

8.5% 

4.7% 

8.9% 

14.4% 

Perth 

International 

8.3% 

5.3% 

9.7% 

14.1% 

Adelaide 

International 

6.1% 

2.9% 

5.4% 

10.6% 

Coolangatta (Gold Coast) 1 

Domestic 

6.8% 

1.0% 

4.7% 

8.2% 

Darwin 2 

International 

7.5% 

-1.0% 

6.3% 

1 1 .0% 

Canberra 2 

Domestic 

4.1% 

0.5% 

2.6% 

4.8% 

Bankstown (Sydney) 4 

General aviation 

n.a. 

0.6% 

n.a. 

21.7% 

Hobart 1 

Domestic 

6.8% 

-10.6% 

3.6% 

9.3% 

Townsville 21 

Domestic 

4.2% 

-5.8% 

-3.1% 

1 .7% 

Alice Springs 23 

Domestic 

2.3% 

0.9% 

-1.7% 

5.2% 

Launceston 

Domestic 

5.1% 

2.3% 

-3.6% 

3.3% 

Hsscndon (Melbourne) 

General aviation 

n.a. 

0.4% 

-5.9% 

4.5% 

Parafield (Adelaide) 

General aviation 

n.a. 

2.5% 

n.a. 

17.4% 

Moorabbin (Melbourne) 

General aviation 

n.a. 

-0.9% 

n.a. 

16.8% 

Jandakot (Perth) 

General aviation 

n.a. 

4.5% 

n.a. 

15.0% 

Archerfield (Brisbane) 

General aviation 

n.a. 

-0.3% 

n.a. 

11.8% 

Mount Isa 1 

Domestic 

5.9% 

-17.9% 

0.2% 

5.7% 

Total 


7.8% 

3.0% 

7.0% 

12.5% 


Notes: (1) Alice Springs, Canberra, Darwin, Mount Isa and Townsville airports were transferred to the FAC during 1989/90, the 
year of a lengthy pilots’ dispute. The AARG for these airports is for the shorter period of 1990/91 to 1996/97; (2) AARG of for 
period 1990/91 to 1996/97; (3) Limited international services operate from time to time to Coolangatta, Hobart and Townsville 
airports; (4) Camden and Hoxton Park general aviation airports included with Bankstown; (5) Tennant Creek included with Alice 
Springs. 

Sources: Federal Airports Corporation, Annual Reports 1987/88 to 1996/97. 


Table 3: Profitability of FAC airports - 1996/97 (US$000 at 1998/99 values) 


Airport 

Total 

Revenue 

Operating 

expenses 

EBDiT 1 

Depreciation 

EBIT* 

Assets 

Sydney 



107,510 

40,054 

67,456 


Melbourne 

81,305 

• 26,568 

54,737 

17,032 

37,706 

307,371 

Brisbane 

68,137 

18,920 

49,216 

21,875 

27,342 

343,289 

Perth 

33,888 

11,635 

22,253 

4,908 

17,345 

140,865 

Adelaide 

17,997 

7,380 

10,617 

2,899 

7,718 

94,981 

Coolangatta (Gold Coast) 

6,519 

2,601 

3,918 

721 

3,198 

26,573 

Darwin 

5,495 

3,004 

2,491 

3,189 

-699 

45,233 

Canbena 

5,101 

2,278 

2,823 

510 

2,313 

32,556 

Bankstown (Sydney) 

4,694 

2,620 

2,074 

1,398 

676 

80,182 

Hobart 

3,493 

1,788 

1,705 

623 

1,082 

8,750 

Townsville 

2,848 

2,014 

835 

1,360 

-525 

18,785 

Alice Springs 

2,841 

1,813 

1,028 

1,430 

-402 

17,044 

Launceston 

2,712 

1,377 

1,335 

562 

773 

10,797 

Essendon (Melbourne) 

2,330 

1,749 

581 

677 

-96 

19,135 

Parafield (Adelaide) 

1,297 

770 

527 

355 

172 

15,369 

Moorabbin (Melbourne) 

1,166 

885 

281 

263 

17 

13,074 

Jandakot (Perth) 

746 

1,061 

-315 

281 

-596 

8,757 

Archerfield (Brisbane) 

731 

801 

-70 

161 

-231 

9,428 

Mount Isa 

455 

38S 

66 

379 

-313 

7.189 

Total 

400.353 

138,740 


9S.677 

162,937 

1,986,324 
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Notw: (I) Earnings before depreciation, interest, taxes; (2) Earnings before interest, taxes, 
source: federal Airports Corporation. Annual Report 1996/97. 

The path from government department to private ownership 

After World War II, a large number of aerodromes became available in Australia for civil 
aviation operations. As the volume of air traffic increased, most of the Federal 
Government’s funds were directed towards the busiest airports serving larger aircraft 
Local communities had to bear the financial burden of developing their own aerodromes 
until 1941 when maintenance grants were available for all aerodromes with regular 
passenger transport (RPT) services. 

An Aerodrome Local Ownership Plan (ALOP) was introduced in 1958 under which all 
aerodromes that served a local rather than a national need were to be owned, developed, 
operated and maintained by the communities they served (Bureau of Transport 
Economics 1985). The Government offered to transfer its aerodromes to local authorities 
- free of charge, and with an agreement to pay half of future approved maintenance and 
development for an agreed period. The intent of this policy was that the Government 
would support a local aerodrome wherever an RPT service could be sustained. 

Over the next two decades, the financial burden on the Government increased as 
responsibilities were broadened to include general aviation and aerodromes on mission 
stations. By 1981, there were 436 aerodromes eligible for assistance, the Government 
itself continuing to own 81 civil aiiports, including 12 operated by the Department of 
Defence. Successive governments in Australia had set themselves the objective of 
achieving full cost-recovery from the civil aviation sector, but an inquiry calculated that 
ony 5/o of costs were being covered through charges on the industry in 1982-83. 

oreover, the inquiry found that there were significant problems with the system of 
administering civil aviation in Australia (Bosch et. al. 1984). 

As a result, the local ownership programme was accelerated so that, by 1994 the 
Government had divested itself of all but the 23 airports vested in the newly-formed 
Federal Aiiports Corporation (FAC). The most significant transfer of ownership during 
this period was Caims Airport which, under the ownership of the Cairns Port Authority 
became Australia’s fastest growing international gateway. 

yi FAC comrnence d with 17 airports and an asset base of US$0.8 billion on 1 January 
1988, but another 6 airports were added in April 1989 5 . The formation of the FAC 
occurred against the background of a wide-ranging programme of microeconomic reform 
sweeping the Australian economy. The corporatisation model was intended to give the 
management of the airports greater commercial freedom and to emulate governance, 
management, and incentive systems employed in the private sector. The FAC was 


* The ad f? I ilio ™ in 19S9 induded a ' r P orts shared with the Department of Defence - Canberra. Darwin and 
Townsville. The total of 23 airports was reduced in 1993 when Cambridge Airport was sold. 
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responsible for the operation of the airports, including terminal facilities 6 and other 
commercial services, but did not include air traffic control. It became liable for payroll 
taxes in 1998/99 and for income tax in 1991/92, and it had to earn a reasonable rate of 
return and pay dividends to the Government 7 . Residual powers lay with the Minister of 
Transport to direct the FAC to perform certain functions in the public interest 8 . 

It was intended that the FAC would operate the airports along commercial lines. Table 4 
presents selected performance measures for 1991/92 and 1996/97 to document the 
situation during the early 1990’s. The results for 1997/98 for Melbourne, Brisbane and 
Perth were taken from annual reports produced by their new owners and cover the first 
year of operation as privatised airports. The remaining results for 1997/98 in Table 4 
were achieved by the FAC in its final year of operation. 

For the group of airports, revenue per employee increased by more than 54% over the 
five years up to 1996/97, reflecting the combined effect of a 16% reduction in the number 
of employees and a 43% increase in real revenue. Despite the onset of the Asian 
economic crisis in the middle of 1997, there was a further improvement of 11.3% in 
revenue per employee across all of the airports in 1997/98. This was assisted by the 
strong improvement in performance between 1996/97 and 1997/98 at Melbourne, 
Brisbane and Perth airports under their new owners - 37%, 35% and 30%, respectively. 
Over the same period, Sydney Airport’s revenue per employee increased by 21%. Much 
of this improvement is correlated with increases in the number of passengers and landed 
tonnes. However, Table 4 also shows that revenue-earning performance generally 
improved in real terms throughout the 1990’s. 

Despite a record of improved performance within a corporatised structure, there were 
continuing debates about the merits of fully privatising the airports (Mills 1995, White 
1996). The distances between the main Australian airports places a limit on the amount of 
competition that can occur and it was recognised that privatisation would have to be 
accompanied by regulation. Price caps were the preferred approach, although the problem 
of creating workable incentives for the airport operator to improve quality and capacity 
had been observed (Rovizzi & Thompson 1992). The FAC had been criticised for its 
failure to use social cost-benefit analysis to justify capital expenditure works, but the 
incentive for private sector owners to do this would be considerably weaker (Forsyth 
1993). Also, Australian airports were designed to cater for two major domestic carriers 
and new entrants to the airline industry after deregulation in 1 990 complained about their 
access to terminal facilities. The question arose whether a private owner of the airport 
would ensure competitive access. 


6 Prior to the FAC taking control of its airports, the Government negotiated long-term leases for terminals 
with the domestic airlines, Ansett and Australian (later merged into Qantas). 

7 The target rate of return was 7.5% on assets before taxes. 

3 For example, the FAC was directed to waive its landing charges for domestic airlines during the extended 
pilots' dispute in 19S9, for which it was compensated. 
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One of the events that influenced attitudes to privatisation was a review of aeronautical 
pricing at Sydney International Airport. The FAC continued the practice of setting 
uniform, weight-based prices for aeronautical services for all of the airports. There was 
one exception - congestion charges were permissible at Sydney Airport as management 
device. As a result of continuing criticism of the way charges were being imposed 
especially by airlines, the Government directed the Prices Surveillance Authority (PSA 
1993) to undertake a review. v 


Table 4: Performance measures for selected years (expressed in 1998/99 US$ 
values) 1 


Airport 

Sydney 

Melbourne 

Brisbane 

Perth 

Adelaide 

Coolangatta (Gold 
Coast) 

Darwin 

Canberra 

Bankstown (Sydney) 

Hobart 

Townsville 

Alice Springs 

Launceston 

Essendon (Melbourne) 

Parafield (Adelaide) 

Moorabbin 

(Melbourne) 

Jandakot (Perth) 
Archerfield (Brisbane) 
Mount Isa 
Total 2 


Revenue per employee 
1991/92 


Revenue per passenger 


Revenue per landed tonne 


280,920 

222,237 

326,714 

161,406 

161,277 

193,378 

106,101 

124,743 

105,109 

98,911 

89,272 

88,410 

96,675 

70,296 

39,892 

69,098 

30,189 

66,744 

75,112 


1996/97 1997/98 I W 1/82 1996/97 1997m 1997792 1996797 1997793“ 


417,214 502371 726" 

366,009 502,907 6.01 

475,269 641,899 6.37 

284,038 368,460 6.80 

240,290 246,580 4.56 

199,238 232,378 3.65 


198,096 

208,700 

180,092 

132,384 

147,674 

156,888 

110,852 

104,031 

114,683 

111,549 

71,102 

85,986 

127,790 


187.259 
219,861 
211,095 
121,856 
132,674 
145,735 
114,297 
116,885 
109,200 
97,839 

57,939 

102,515 

150.259 ' 


5.74 

2.87 
n.a. 

5.87 
3.90 
3.24 
6.03 
n.a. 
n.a. 
n.a. 

n.a. 

n.a. 

4.41 


7.64 
6.03 

6.64 
7.38 

4.88 
3.36 

5.43 

2.89 
n.a. 
4.10 
4.17 
3.54 
4.62 
n.a. 
n.a. 
n.a. 

n.a. 

n.a. 

4.77 


8.23 

6.55 

7.10 

7.26 

n.a. 

3.99 

5.50 

3.28 

n.a. 

3.96 

4.72 
3.53 
4.20 
n.a. 
n.a. 
n.a. 

n.a. 

n.a. 

4.73 


12.24 
11.04 
12.55 
12.94 
10.09 

9.07 

8.35 

6.20 

n.a. 

15.25 

7.07 
6.38 
13.18 
25.30 
n.a. 
n.a. 

n.a. 

n.a. 

6.10 


12.88 

11.57 

12.80 

14.00 

11.27 

8.81 

8.01 

6.55 

n.a. 

10.96 

8.87 

7.62 

10.37 

29.73 

n.a. 

n.a. 

n.a. 

n.a. 

9.00 


14.17 

12.97 

14.63 

13.58 

n.a. 

10.20 

8.27 

7.74 

n.a. 

11.14 

9.80 

8.30 

9.35 

29.90 

n.a. 

n.a. 

n.a. 

n.a. 

8.33 


201,141 310,270 345,300 6.39 


6.73 


n.a. 


11.82 


12.62 


Ph°«r i? Melboume - Brisbane and Penh a»n>orts were operated by Iheir new owners through out the 1997/98 financial year The 


The PSA believed that efficiency would be promoted if each airport set its own fees and 
t at this form of cross-subsidisation should be removed. In addition, the PSA argued that 
aeronautical services should not be funded from non-aeronautical revenue and that 
congestion charges should be applied to fully manage demand at Sydney Airport. The 
PSA further recommended that the FAC and the PSA work jointly on a price-cappin° 


The PSA was absorbed into the Australian Competition and Consumer Commission 
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The completion of this inquiry coincided with a shift in policy towards privatisation of 
government business enterprises with the proceeds being used to reduce government debt. 
After wide-ranging public debate, the ruling Australian Labor Party resolved its 
objections to privatisation. In April 1994, the Government announced that it intended to 
sell its airports and a scoping study was commenced to guide the Government’s thinking 
on how best to proceed. 


The privatisation process 

Preparing for the sales 

The Government had made an allowance of US$1.4 billion (1998/99 values) in its budget 
estimates for the sale of the FAC but its advisers, ANZ McCaughan and Salomon 
Brothers, proposed a higher net value in 1994 of US$1.8 billion (1998/99 values). In 
proceeding with the sale, it was clear that an important objective was the maximisation of 
the proceeds from the sale, but the Government announced that it had set a number of 
sales and ongoing objectives to be met by the winning bidder. Apart from net proceeds on 
a risk-adjusted basis to the Commonwealth, financial strength and management 
capabilities to operate and develop airports, extent of local participation, airport 
development plans and commitment to the effective development of airport services, 
environmental credentials and equitable treatment of FAC employees were to be included 
in the selection criteria. 

The Government also set a limit of 49% foreign ownership and a requirement that the 
majority of directors of an airport lessee be Australian citizens or Australian residents. 
Restrictions were placed on cross-ownership of major airports and airlines were limited to 
a maximum share of 5% of the airport operators. 

Privatisation of a single airport, let alone a system of airports, is a complex exercise. Four 
years were to pass between the announcement of a policy decision to privatise Australia’s 
airports and the conclusion of two phases of the sale process. Even then the most valuable 
airport, Sydney, was put to one side pending resolution of uncertainties about the 
development of a second major airport in the Sydney region. Table 5 summarises the key 
milestones leading to the sale of the first set of airports. 

Preliminary work took 16 months to complete, but key issues had to be addressed. A 
scoping study evaluated sale options and led to decisions to sell the FAC as a set of 
individual airports rather than as a system. This was to be achieved through trade sales in 
a public tender process rather than through a set of public floats. The initial intention was 
to retain the FAC as a public corporation providing airport management and technical 
services on a commercial consultancy basis, but later developments linked to the 
problems of Sydney Airport resulted in the Government’s decision to exclude the FAC 
from the privatisation process (White 1996). 
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The structure of the FAC did not facilitate the sale as proposed since each airport had 
been operated as a cost centre with the Head Office providing a range of services that 
needed to be devolved to the airports. The FAC facilitated the sales process by 
undertaking the necessary reorganisation. This included a revision of the structure of the 
FAC’s aeronautical charges. The previous practice of setting network-wide aeronautical 
charges was abandoned in favour of location and service specific charges. The new 
pricing system was effected for Sydney, Melbourne, Brisbane, Perth and Adelaide 
airports on 1 January 1997. Landing fees had been held constant since April 1991 and the 
new charges represented an increase of 10.8% in total aeronautical charges. In 
introducing the charges, the FAC claimed that its landing fees remained low by 
international standards. Further changes in tariffs for Sydney Airport were introduced in 
October 1998 with the effect that costs of landing smaller, domestic jet aircraft and 
freighter aircraft fell while charges rose for international passenger aircraft by up to 30%. 

In addition, the assets vested in the FAC had to be transferred back to the Government 
and appropriate legislation was drawn up in the Airports (Transitional) Act. This also 
enabled the Government to grant long-term leases in airport land to “airport lessee 
companies”. At the same time, it was necessary for the Government to pay off the FAC’s 
debts of US$441 million. An additional piece of legislation, the Airports Act established 
the regulatory framework that would apply to airports after the sales were completed, 
including provisions dealing with foreign ownership. In particular, the Act nominated the 
Australian Competition and Consumer Commission (ACCC) as the body responsible for 
administering price-cap regulation, price surveillance and quality of service monitoring. 

ACCC also was empowered to publish information that the airport operators were 
obliged to provide. The Minister for Transport also retained discretionary powers to 
introduce traffic management measures. 

The passage of the Bills was delayed as a result of an election which resulted in the 
removal of the Australian Labor Party from power and its replacement by a 
Liberal/National Party Coalition. Although the new Government had opposed certain 
aspects of the aiiport Bills while in opposition, it moved ahead with privatisation. 
Although it had an estimated worth equal to half of the total value of the other 21 
airports, the decision was made to defer the sale of Sydney International Airport and the 
general aviation airports in the Sydney region, Bankstown, Camden and Hoxton Park. 
The remaining 17 airport leases were to be sold in two tranches. The first was to include 
Melbourne, Brisbane, Perth and Adelaide. Subsequently, Adelaide’s sale was delayed so 
that negotiations could continue with the State Government about a proposal to extend 
the runway 10 . 

Phase 1 sales 

The Government initially managed the sales process through the Department of Finance, 
but later passed this to a new body, the Office of Asset Sales and IT Outsourcing 


10 In July 1997, the Government injected USS16 million into the FAC to fund the runway extension 
Another USS2 million was provided at a later date. 
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(OASITO). Input on transport policy and regulatory matters was provided by the 
Department of Transport and Regional Development. Expressions of interest were invited 
from interested parties in September of 1996 as a demanding schedule of information 
gathering, evaluation, proposal and assessment commenced. A total of 170 parties 
expressed initial interest, but only 60 of these participated in the first stage, and only 30 
submissions were received by the due date of 10 th October 1996. Twelve of these were 
selected for further consideration and their backers were invited to tender. 


To assist the bidders undertake their “due diligence” investigations, the Government’s 
task force had prepared relevant documentation indicating the potential value of the assets 
and presenting relevant data". Since this involved confidential information, the 
Government only provided its Information Memoranda to the shortlisted consortia and 
then went to considerable length to ensure that the sales were conducted on a level 
playing field. Shortlisted consortia were given access to airport sites, to the FAC’s 
managers, and to other key stakeholders. A data room was established and contained 
financial information and relevant documents, plans and drawings. The adequacy of these 
measures was criticised by the bidders and the ANAO later judged that the costs of the 
sale process had been increased for both the Government and the bidders (Australian 
National Audit Office 1998). 


Other ground rules governing the sales were that the consortia were not permitted to use 
the media in a way that would influence valuations, and no negotiations were entered into 
about the tender documents themselves. The bidders had until the end of January to 
formalise their bids. At that stage, 9 consortia submitted 17 bids for the 3 airports. 
However, there were certain aspects of these bids that did not conform with the tender 
specifications and all parties were invited to re-submit. The Government selected the 3 
winning bids from the 13 revised bids and announced its decisions in May 1997. 


Table 5: Milestones - Phase 1 of airport sales 


Date 

April 1994 

May 1994 

June 1994 

March 1995 
April 1995 

August 1995 

September 1995 

December 1995 
March 1996 


Event 

Government publishes a White Paper on Employment and Growth in which it announces an intention, in 
principle, to sell the FAC’s airports 

Scoping study initiated to investigate feasibility of selling the FAC network and to report on post-sale 
regulatory requirements 

BZW engaged to provide business advice to the scoping study task force to advise on sale options and 
strategies and the actions required to achieve the Government's timetable. 

Scoping study completed 

Decision to sell all 22 FAC airports in two phases in individual trade sales. First tranche to be Sydney 
(including Sydney West), Melbourne, Brisbane and Perth. Adelaide Airport was added later. 

BZW appointed as Business Adviser to assist with marketing, due diligence, tendering and bid evaluation 
and bidder contract negotiations. 

Bills introduced into Parliament The Airports Bill established the regulator) framework for post- 
privatisation and the Airports (Transitional) Bill 1995 facilitated the sale of the leases. 

Appointment of legal advisers (AGS and Clayton Utz.) 

New Government elected, but commitment to complete the First phase of sales (Melbourne, Brisbane and 
Perth) by 30 June 1997. Sydney w as excluded from the Phase 1 sales pending the resolution of noise 
issues over Sydney and the completion of an environmental impact study for the proposed second 
Sydney Airport at Badgerys Creek (Sydney West Airport). Adelaide also was removed from Phase 1 
sales in order to resolve issues in relation to a proposal to extend the international terminal.. 

Airport Sales Task Force within Department of Finance formed to manage and complete the sales. The 


!! The preparation of the Information Memoranda occurred over a period of twelve months. 
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Department of Transport was reorganised as the Department of Transport and Regional Development. 
Amended Bills passed in Parliament and effective from 9 October 1996. 

Call for expressions of interest in Phase 1 airports. The requirements for participating in the bid process 
and basis for shortlisting of consortia were issued. 

Office of Asset Sales takes over the task of managing and completing the sales. The Department of 
Transport and Communications' role was to develop legislation and regulations, prepare leases, and 
evaluate bids from a transport policy perspective. 

Invitation for expressions of interest closed. 170 parties registered an interest and 60 of these participated 
in the bidding process. 30 lodged expressions of interest by the due date. 

12 consortia were short-listed and were issued with a Request for Proposal. 

Tender documents were issued after the signing of confidentiality agreements. 

Government’s paper on Pricing Policy for airports released (developed by the Department of Transport 
and Regional Development in consultation with the Australian Competition and Consumer Commission 
and other stakeholders). 

9 consortia submitted a total of 1 8 offers (5 for Melbourne, 6 for Brisbane and 7 for Perth) 

The Office of Asset Sales and its Business Adviser evaluated the offers and concluded that a further 
round of bids was necessary to improve the ofTers in terms of their conditionality and conformity with 
tender requirements. Six of the consortia were invited to participate in this third stage.. 

13 revised bids were submitted by the 6 consortia (3 for Melbourne, 5 for Brisbane, 5 for Perth) 

Decisions made about successful bids. 

Sale Agreements were signed for the airports for a total of US$2.1 billion. 

New airport operators take over control at Melbourne, Brisbane and Perth Airports and Phase 1 of the 
airport sales process completed. 

Given the initial expectation of a total net sales figure of US$1.4 billion in the budget 
estimates, the first tranche of sales netted US$2.0 billion alone 12 . On average, the amounts 
paid implied an earnings multiple 13 of 16.8 compared to multiples of 5 to 10 times 
earnings in sales of international airports in Europe (Australian National Audit Office 
1998). Details about the winning bids are provided in Table 5. 

^ Melboume/Tullamarine: Australia Pacific Airports Corporation (APAC) with its 
bid of US$0.8 billion (price-eamings ratio = 15.1) 

> Brisbane: Brisbane Airport Corporation Limited (BACL) for US$0.9 billion (price- 
eamings ratio = 18.0) 

> Perth: Airstralia Development Group (ADG) for US$0.4 billion (price-eamings 

ratio =18.4) 6 


September 1996 
12 September 1996 

October 1996 


10 October 1996 

18 October 1996 
30 October 1996 
November 1996 


30 January 1997 
February 1997 


10 April 1997 
3 May 1997 
7 May 1997 
1 July 1997 


Table 6: First round of air port sales 

Airport Airport leasing company 


Amount Price X Share by category of investor 


Melbourne 

Brisbane 

Perth 

Total Phase 1 



$US 

millions 

1998/99 

Earnings 

Ratio 

Factor 

Operator/ 

Manager 

Local 

Finance 

Australia Pacific Airports Corporation 

827.5 

15.1 

4.0% 

15% 

0% 

85% 

Brisbane Airport Corporation Ltd 

883.7 

18.0 

4.5% 

16% 

47% 

37% 

Airstralia Development Group 

409.6 

18.4 

5.5% 

16% 

0% 

84% 


2,120.8 16.8 


Sources: ANAO ( 1998), FAC Annual Report 1996/97 , Australia Pacific Airports Corporation Annual Report 1997/98 , Brisbane 
irport Corporation Limned Annual Report 1997/98 . Westralia Airport Corporation Annual Report / 997/98, and various Press 
Releases issued by the Minister of Transport. 


The gross proceeds were USS2.121 million, against which direct sale costs of USS98 million (including a 
payment to State governments in lieu of stamp duty) were incurred. 

13 Defined here as the sale price divided by earnings before depreciation, interest and taxes (EBDIT) as 
revealed in the FAC's Annual Report for 1996 / 97. 
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The Australian National Audit Office subsequently released a report that was critical of 
certain aspects of the sales process - notably the failure of the Commonwealth to indicate 
how it would weight assessment criteria and its contracting procedures for advisers 
during the sales process (ANAO 1998). One of the most contentious issues with the sale 
process was the way in which infrastructure bonds were taken into account in assessing 
the after-tax value of the bids to the Government 14 . The Government’s financial adviser 
developed a specific model to evaluate the impact of infrastructure bonds, employing a 
different methodology embodied in the Department of Treasury’s own model. The 
practical result of this was that the second-highest bid was awarded the sale of the lease 
for Melbourne Airport. 


14 The financial structures established by the various consortia all had tax implications. The ANAO 
reported that the Government should have earned US$1.0 billion in company tax from the airports over a 
period of 20 years. However, very high gearing levels and asset revaluations would ensure that the new 
airport owners would avoid paying any of this tax, even though the owners expected to earn a return of 13- 
14% before tax. 
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Phase 2 sales 

The Government announced on 12 June 1997 that it would sell the remaining FAC 
airports with the exception of those in the Sydney region. A preliminary Information 
Brochure released by the Ministers for Finance and Transport & Regional Services on 12 
August revealed that 8 core airports would be sold by long-term leasehold. The airports in 
this group were Adelaide, Alice Springs, Canberra, Coolangatta, Darwin, Hobart, 
Launceston and Townsville. The remaining 7 regional airports were to be sold on a 
freehold basis subject to agreement with State and Territory Governments. 

On 10 October 1997, interested parties were invited to begin preparing their expressions 
of interest. More than 80 separate bids were lodged by 30 consortia before the closing 
date on 21 ^ October. Following a review by the Office of Asset Sales and the 
Government’s Business Adviser, BZW, 26 groups were advised on 6 November that they 
had been placed on a shortlist and that they should prepare detailed bids. The 
Government indicated that all 15 of the airports were to be sold on a leasehold basis 
although it reserved the right to offer some of the smaller airports on a freehold basis 
provided the relevant State Governments introduced appropriate regulations' s . 

All of the bidders were provided with relevant information on a CD-ROM package, 
eliminating the need for the data room used in the Phase 1 sales. Although the “Phase 2” 
airports were, in the main, much smaller than those sold previously, the task was 
nonetheless another demanding one. There was greater scope for local participation in the 
bidding and it was expected that there would be more inexperienced groups involved. The 
larger number of airports ranging from capital city international gateways (Adelaide and 

Darwin ) to airports that served only general aviation added to the dimensions of the 
task. 


Winning bids for 11 of the airports were announced in March 1998 while continuing 
negotiations were occurring for the three airports in the Northern Territory, Darwin, Alice 
Springs and Tennant Creek. Only Essendon Airport in Melbourne failed to attract an 
acceptable offer. This airport was withdrawn from sale and subsequently has been set up 
as a stand-alone airport company, Essendon Airport Limited, with all of the share vested 
in the Australian Government. In the case of Darwin and Townsville airports, the 
runways and taxiways remained under the ownership of the Department of Defence. 
However, defence functions carried out at Canberra’s Fairbaim Base are to be relocated 
over time. Accordingly, the lease agreement with the new owner includes the runways, 
the taxiways and the major part of the Fairbaim Base. 

When the negotiations for the 3 airports in the Northern Territory were completed, the 
Government had received an additional US$468.4 million from 9 different consortia. 
Even though these sales occurred after the onset of the Asian economic crisis in July 


outcom «. though, was that none of the airports was sold on a freehold basis. 

Hobart, the capital of the State of Tasmania, has international services on an irrecular basis. 
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1997, the prices were still relatively high in terms of an average price-eamings multiple 
of 18.6. Details about the winning consortia are summarised in Table 7. 
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Table 7: Second round of airport sales 


Airport 

Airport leasing company 

Amount 

Price 

X 



SUS millions 

Earnings 

Factor 



1998/99 

Ratio 


Adelaide & Paraficld 

Darwin, Alice Springs & Tennant Creek 

~~ MSUM 

232.1 

20.8 

4.0% l 

Airport Development Group 

70.6 

20.1 

3.0% 2 

Coolangatta 

Queensland Airports Ltd 

67.1 

17.1 

4.5% 

Canberra 

Capital Airports Group 

42.6 

15.1 

1.0% 

Hobart 

Hobart International Airports Corporation 

23.0 

13.5 

3.0% 

Launceston 

Australia Pacific Airports (Launceston) 
Pty Ltd 

l LI 

8.3 

2.5% 

Townsville &. Mount Isa 

Australian Airports Pty Ltd 

10.2 

11.3 

1.0% 5 

Moorabbin 

Moorabbin Airport Corporation Pty Ltd 

5.3 

18.7 

0.0% 

Jandakot 

Jandakot Airport Holdings 

4.3 

-13.6 

0.0% 

Archerfield 

Archerfield Airport Corporation Pty Ltd 

2.0 

-28.4 

0.0% 

Total Phase 2 


468.4 

18.6 

16.0% 

Townsville <W r l ° Adda,ae - W A ‘ ,actor a PP'>« only to Darwin and Alice Springs, (3) X-factor applies only to 

Development! Mi " iSter ^ FinanCe & Administration “> d the Minister for Transport and Regional 


Cross-ownership of airports was pennitted in the Phase 2 sales and several combinations 
emerged. Infratil Australia Pty Limited became the majority shareholder in Perth 
International Airport in July 1997, and it took a 51% share of the Airport Development 
Group in its winning bid for Darwin, Alice Springs and Tennant Creek (Northern 
Territory) airports. Airport Group International also owned shares in these same airports 
- 16.5% of Perth International Airport and 49% of the Northern Territory airports and 
30% of Hobart Airport. 

Australia Pacific Airports Corporation, the owner of Melbourne Airport, purchased 90% 
of Launceston Airport as Pacific Airports (Launceston) Pty Limited. The winning 
consortium for Adelaide Airport also was successful in acquiring Coolangatta. 
Manchester Airport Pic was involved in this consortium through a contractual agreement 
to provide management services 17 . 


The regulatory framework 

On-going objectives and regulatory provisions 

The Governments on-going objectives for privatisation were to: 

> Establish sufficient diversity of ownership of the airports “in the interests of 
innovation and competitive benchmarking” 

K Ensure that air service operators enjoy competitive access to airports on reasonable 
commercial terms 


17 This common members of the consortia for Adelaide and Coolangatta airports were financial institutions. 
Serco Investments Australia Limited, the Macquarie Bank, and Unisuper Limited. 
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> Maintain a commitment by airport leasing companies to the provision of quality 
airport services 

> Sustain investments required for development of the region through appropriate 
pricing policies 

> Promotion of economic development of the region consistent with sound 
environmental management and the interests of users. 

In addition, the Government acknowledged concerns that airports had some degree of 
monopoly power in relation to aeronautical services and the need to control and monitor 
prices. The regulatory framework to apply after completion of the sales was set out in the 
Airports Act 1996 with administration responsibilities for economic regulation falling 
mostly on the Australian Competition and Consumer Commission (ACCC)'*. The 
Department of Transport and Regional Development has appointed Airport Environment 
Officers and Airport Building Controllers, at the expense of the airport operators, to 
ensure compliance with environmental and development requirements. 

A condition of the sales was that the new owners could not sell their shares during the 
first two years without the consent of the Government and the ACCC has the necessary 
authority to prevent mergers and acquisitions deemed not to be in the public’s interests. 
Though some cross-ownership arrangements occurred during the second phase of airport 
sales, the major airports are independently-owned. 

The early experience with the Phase 1 airports has been that each of the new operators 
has brought new ideas to airport management based on their international experiences. 
Their annual reports, for example, reflect a strong marketing orientation, particularly in 
relation to non-aeronautical and property services. Emphasis also is given to 
organisational structures, cost control and management teams with strong links to the 
local community. The Australian approach to privatisation requires disclosure of financial 
and operating information to assist the ACCC in its on-going monitoring. The annual 
reports for Melbourne, Brisbane and Perth airports certainly have disclosed detailed 
information to the public about their plans and performances. 

The ACCC and the airport operators already have been active in clarifying the terms of 
competitive access. Both Australia Pacific Airports Corporation (Melbourne) and 
Westralia Airport Limited (Perth) sought determinations from the ACCC on terms and 
conditions applying to a range of airport services and the procedures for dealing with 
negotiations and disputes. The ACCC did not, in the first instance, accept these proposals 
- largely on the grounds of enforceability. In the absence of a favourable determination of 
access undertakings, the party seeking access to the airport can appeal to the ACCC 
directly to arbitrate if a satisfactory agreement cannot be reached in the first instance with 
the airport operator. The ACCC was not satisfied with the provisions relating to the 
enforceability of the undertakings, pricing of services outside the price cap, the adequacy 


11 Details about the ACCC’s interpretation of its responsibilities and its determinations in relation to 
privatised airports are available on its web site at hnp:/Avw\v.accc. gov.au 
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of information supplied to access seekers, and the negotiation and dispute resolution 
procedures. In addition, the ACCC has issued a draft determination in relation to rental 
car services, judging them to be a “declared” airport service under the Airports Act 1996. 
The ACCC s activity in these matters indicates clearly that competitive access will 
continue to be monitored carefully. 

The Sale Agreements tied the bidders to specific amounts of capital expenditure on 
aeronautical infrastructure development for the initial ten years of the lease. Collectively 
the new airport owners are obliged to spend almost US$450 million on continued 
development and major maintenance works over the next ten years. Lessees failing to live 
up to these commitments incur a liability to repay the difference to the Government. The 
leases also contain an undertaking on the part of the lessee to develop the airport site at its 
own expense consistent with a major international airport throughout the full term of the 
lease. The leases for the general aviation airports require continued operation as an 
airport, but place few other obligations on the new owners. 

Furthermore, the new airport operators were required to submit airport master plans and 
major development proposals for the approval of the Minister for Transport and Regional 
Development following a minimum 90 day public comment process. This ensures that 
communities will be fully appraised of development proposals and that they will have a 
reasonable opportunity to comment on their impacts. The new airport operators already 
are active in establishing formal lines of communication with the local community and in 
pursuing joint development and tourism marketing initiatives. 

Price and quality of service regulation 

A distinction has been made to aeronautical services where the airport operator has a high 
degree of monopoly power and those services provided on airports that face competition 
from off-airport sites. The details of the price oversight arrangements are described in 
more detail by the ACCC (1997). The price caps apply to declared airport services for a 
period of five years, by which time the ACCC is to provide advice to the Government 
about the need for continuing oversight of prices. 

Tables 6 and 7 specified the price cap commitments entered into by the new airport 
operators within a CPI-X formula approach. That is, an airport operator is not permitted 
to increase declared aeronautical charges by more than the Consumer Price Index less a 
pre determined factor. The intent of this mechanism is to apply pressure on the airport 
operator to pursue efficiency improvements and to pass the benefits on to airport users. 

The particular way the price cap is applied is on a weighted average of a basket of tariffs, 
using revenue shares from the previous period as weights. That is, prices are permitted to 
rise above the price cap for specific items provided there are compensating reductions 
elsewhere within the tariff basket. This allows the airport operator the flexibility to 
modify pricing structures. The operators also are permitted to over- or under-recover in 
each period, provided that the pricing commitment is met over the five-year period. 
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Under particular circumstances, the airport operators are permitted to increase their 
charges to recoup investments in infrastructure. 

Regulation of charges other than those services declared to be within the price capping 
arrangements also is effected by the ACCC in its price-monitoring role. The Treasurer 
issued a direction to the ACCC specifically to monitor “aeronautical-related” charges at 
particular privatised airports. It is worth noting that the Government’s Business Adviser 
made it clear to bidding consortia that there was scope to increase revenue by varying 
charges or introducing new charges outside the price cap. Levies, for example, have been 
imposed on taxis and other commercial passenger vehicles at Brisbane and Perth aiiports. 

The most contentious issue to date, though, has been in relation to aircraft refuelling. 
These are not included in the price cap so that the airport operators are free to vary 
charges without formally notifying the ACCC. The FAC had made provisions within its 
contracts with oil companies for the introduction of a fuel throughput levy. Proposals to 
introduce such charges have been raised for Brisbane and Perth airports and the ACCC 
has made it clear that this is a designated aeronautical -related service that it is obliged to 
monitor formally in terms of prices, costs and profits. The ACCC expressed the view that 
the price reductions achieved over five years under the price cap should not be expected 
to be offset by increases in other charges not related to changes in costs in provision. 

In addition to the commitments made under the sale agreements for continuing 
investments by the airport operators, the Airport Act 1996 provides for monitoring of 
quality of services at the core airports. This monitoring is linked to pricing oversight 
arrangements and is administered again by the ACCC. The approach taken will be to 
analyse changes in service levels over time. The ACCC has indicated that it will use 
performance indicators such as aircraft delay, availability of aircraft gates and 
aerobridges, waiting times and crowding associated with passenger processing facilities, 
equipment availability and the standard of facilities. Results of the monitoring exercises 
will be published by the ACCC at least every two years. 


Concluding comments 

The new airport owners for Melbourne, Brisbane and Perth airports purchased just prior 
to the onset of the Asian economic crisis. Although the impact of the economic downturn 
in Asia was moderated by strong growth in the Australian economy and by an expansion 
of the Australian outbound travel market, all of the new airport owners were affected. In 
particular, the high growth rates that had been experienced previously at Brisbane and 
Perth airports depended to a far greater degree on Asian tourism markets. Brisbane 
Airport Corporation Limited, for example, reported that its passenger movements 
declined by 10,000 in its first year. Nevertheless, the price-eamings ratios involved in the 
second phase of airport sales were equally high even though the downturn in Asia had 
become apparent. 
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There are various reasons why the winning bids for Australia’s airports had high price- 
earnings ratios relative to the sales of airports in Europe. One explanation for this is that 
there have to now, been limited opportunities to purchase international airports. This is 
especially the case in the Asia Pacific region where there was very strong growth in the 

aviation market until the middle of 1997. 

Another factor is that most of the airports enjoy a significant degree of local monopoly 
power. All of the major airports are located at some distance from each other. For 
example, the distance between Sydney and Melbourne is 707 kilometres 19 , and Perth is 
2,120 kilometres from its closest state capital city, Adelaide. Although there is some 
scope for the airports to vie for a share of the international traffic, generally it is true that 
the major Australian airports do not compete with each other. Also, the nature of the 
airline networks does not lend itself to the type of competition seen at some airports in 
North America and Europe for hub transfer business. 

Another factor that influenced the sale prices was the prospect that earnings could be 
improved. The Federal Airports Corporation claimed that studies proved it had low 
aeronautical charges by international standards and that it was an most efficient operator 
The bidders appear to have believed that they would be able to increase earnings, if not 
improve efficiency at the same time. In their first year of operation, the phase 1 airports 
have demonstrated their zeal in marketing retail and property services and in improving 
their yields from non-aeronautical sources. 


T e difficulties in privatising airports is demonstrated in two ways. That it took between 
3 to 4 years to sell the airports after first making a policy decision in favour of 
privatisation illustrates the complexity of the task. Even after five years have passed 
though Australia s major airport remains on the Government’s books despite a verJ 
strong financial incentive to sell. Major airports are more than commercial undertakings 
and, in Sydney s case, on-going regional planning and environmental issues are difficult 
enough to resolve while the airport is owned by the Government. 

Nevertheless the Government has succeeded in realising higher than expected prices for 
its assets and it has used the funds to retire public debt. It is too early yet to decide 
whether the Government also has been successful in achieving its post-privatisation 
objectives, but the regulatory framework has been established. This framework ensures 
hat there relevant information will be available to the regulators, airport users and the 
pu lie Researchers assessing the merits of airport privatisation will be able to draw 
useful lessons from the Australian case in years to come. 


** Measured as a Great Circle distance 
Distances. 


(Department of Transport and Communications, 


Australian Air 
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Abstract 

Regulating Access to Airport Facilities 
Peter Forsyth 

In the mid 1990s Australia privatised most of its major city airports. When 
it did, it imposed a system of price-caps to regulate aeronautical charges. At 
about the same time it instituted general changes in competition policy 
which included explicit regulation of access to essential facilities. Where a 
firm owns natural monopoly facilities, or facilities which are uneconomic to 
duplicate, such as electricity transmission grids or gas pipelines, it can be 
required to make these facilities available to its competitors at a regulated 
price. This access regime is also being applied to airports; something which 
is either unique to Australia or very rare. It may well result in extremely 
detailed regulation of airports. Where airport facilities or services are 
judged necessary for civil aviation and uneconomic to duplicate, they can be 
made subject to access regulation. Such facilities include runways and 
taxiways, aircraft parking areas, international passenger processing 
facilities, land for freight operations and landside vehicle facilities. 

The objective of this access regime is to promote competition in the 
provision of airport services. The ways in which it applies to airports is 
described in this paper. This regulatory regime poses a number of difficult 
issues; these include the relationship between access regulation and price- 
cap regulation, the choice of airport price structures, new entry by airlines 
and access to terminals, choice of access pricing principles and 
measurement of costs. These are explored in the paper, which concludes 
with an overall assessment of access regulation in the airport context. 
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Introduction 

Airports typically possess considerable market power, and it is not unusual 
for them to be subjected to price regulation. When countries such as the UK 
and Australia privatised their airports, they instituted detailed systems of 
regulation of the prices that airports charge their customers, primarily 
airlines. Regulation has its costs, one of which is a reduction in the 
incentives facing firms to keep costs at a minimum; since firms may not be 
able to keep all the savings they make, they are less likely to make them. A 
system of privately owned airports, subjected to a form of regulation which 
is designed to be relatively positive in terms of incentives, is regarded in 
several countries as likely as any to produce efficient performance. Few 
countries take the regulatory approach further. 

Australia has taken a further step in regulating its airports. It is applying 
regulation of access to essential facilities regulation to airports. Not many 
countries have explicit essential facilities regulation, and those which do, do 
not extend it to airports. This regulation is normally applied to significant 
natural monopolies, such as telecommunications local loops, electricity 
grids, rail track and gas pipelines. Its objective is to make competition in the 
final good or service, such as telephone calls or retail electricity, feasible by 
enabling many firms to obtain access to the bottleneck facility on equal 
terms. 

Australia has created a general system of essential facilities regulation, and 
is applying it to airports. This means that a range of facilities and services, 
which make up an airport, such as runways, taxiways, aprons, passenger 
processing facilities in terminals, freight facilities and vehicle landside 
facilities are individually being subjected to access regulation. Thus it is 
possible for a firm which wishes to compete with the airport in providing 
passenger services or to handle freight can seek access to the airport’s land 
and facilities, and if need be, get the competition regulator to regulate prices 
and conditions of access. In some cases, this could have large implications 
for the way airports are run; it may result in substantial unbundling of the 
airports. It may result in exceptionally detailed regulation of airports. 
Furthermore, depending on how it develops, it could have implications for 
entry into the domestic airline industry. 

The background to these changes is discussed in the next section, and after 
this, the application of access regulation to airports is outlined. In the 
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following section, a range of issues which arise from this are analysed. In 
the final section, a brief assessment is made of the new regulatory 
framework. 


Background: Airport Privatisation and Access Regulation 

The implementation of access regulation in the context of airports in 
Australia is the result of two policy shifts. Firstly there was the privatisation 
of most of the main airports. Secondly, there was the creation of a whole 
new system of access pricing regulation, applicable across a wide range of 
industries, designed to control monopoly power in bottleneck facilities. 

Most of the large city airports in Australia were privatised in 1997 and 
1998. Airports such as those at Melbourne, Perth and Brisbane were sold by 
the federal government to consortia, which included major airports 
overseas, such as BAA which owns the London airports, and Schiphol. 
There were exceptions, such as Sydney, the nation’s largest airport, which 
has been retained in government ownership pending decisions about future 
expansion of capacity at a second airport, and because of environmental 
problems. Another exception is that of Cairns airport, which remains owned 
by local government authorities. 

Airports in Australia are separated by large distances, and there is little 
scope for them to compete except for a limited amount of business. Thus 
they have considerable market power. In recognition of this, they are 
subjected to price regulation (strictly speaking, this is described as price 
surveillance, which is slightly less binding than regulation)(Forsyth,1997). 
The general competition regulator, the Australian Competition and 
Consumer Commission (ACCC), is charged with the price regulatory task. 
The preferred method of regulation in Australia is that of CPI-X regulation, 
or price-caps, which is also the preferred method in the United Kingdom. 
Price-caps have been imposed on a defined bundle of aeronautical services, 
though non aeronautical services are not price regulated. The problems 
associated with this method have been recognised by the ACCC, and to 
some extent addressed. For example, profit maximising firms facing price- 
caps have an incentive to save on costs by lowering quality; to this end, the 
ACCC monitors quality of service (ACCC, 1998a). 
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The system of price regulation is now well established, but some problems 
have emerged. In particular, there has been a problem of fuel levies. 
Airports in Australia do not have a history of charging levies on fuel 
throughput, such as many European airports do. Thus such levies were not 
included in the original bundle of services to be price-capped. Soon after 
they were privatised, the new owners of Brisbane and Perth airports 
imposed fuel levies. Such levies are very difficult for airlines to avoid, and 
they constitute an effective means of circumventing the price-cap. While, 
for the present, such levies are accepted as outside the price-cap, the ACCC 
has argued for legislation to include them (ACCC, 1998c). 

Price regulation of the final outputs of private airports is not unusual, and it 
would normally be expected that it would be sufficient to limit the use of 
market power. However, in Australia, airports are also subject to access 
regulation which applies to any bottleneck facilities they own. Airport 
privatisation took place in the context of privatisation and restructuring of 
the utility and transport industries and an extensive review of competition 
policy. 

It was recognised that many of these industries were not likely to be 
competitive as a whole, but that there was scope for competition in parts of 
them. An industry such as rail is constituted of natural monopoly sectors, 
such as the track system, and potentially competitive sectors, such as train 
operation. If the track owner also operates its own trains, it can discourage 
potential competitors in operating trains by refusing them access to its 
tracks, or by charging prohibitively high prices for access. Even if it is 
willing to allow them to use its tracks, it will at least charge them a price 
which preserves its monopoly profit. Since the objective of the reforms is to 
promote competition, this will be a less than satisfactory outcome. 

The objective of access regulation is to ensure that competitors have access 
to the natural monopoly or bottleneck sectors on a basis which enables them 
to compete effectively. Sometimes this access regulation is applied to a 
vertically integrated firm which possesses both bottleneck and non 
bottleneck sectors (such as integrated rail systems) and at other times it is 
applied to specialist owners of the bottleneck facilities (such as rail track 
corporations). Access regulation involves both mandating that competitors 
have access to the facility, and setting prices at which this access is to take 
place. 



6 


Australia is now implementing a general system of access regulation (for a 
description, see King and Maddock,1996), but there are specific provisions 
for particular industries, such as airports. The legal structure of the access 
arrangements is complex (see ACCC, 1998b). It seeks to ensure access, but 
to give the access seeker and the facility owner scope to negotiate terms and 
prices of access. However, it contains provisions for arbitration of access 
prices by the ACCC, should negotiations fail. Clearly, in such an 
environment, the policies of the ACCC will be critical; sometimes it will 
directly regulate access prices, but even where it does not, its likely 
decisions will condition the prices at which the parties negotiate access. The 
ACCC has indicated, in other industries, that it prefers a cost based access 
price, to have the effect of promoting competition as much as possible, 
consistent with cost recovery by the facility owner. Thus, in the 
telecommunications industry, it has opted for total service long run 
incremental cost (TSLRIC), which it considers will be close to marginal 
cost but consistent with cost recovery. 

This access regulation environment extends to airports. It makes a range of 
airport services potentially subject to price regulation. The only airport 
services left out are those which are not essential to operate air transport 
services, or which can be provided competitively. Runway services, 
passenger gates, land for refueling services, road access for car hire firms 
and land for freight handling services are all subject to access provisions, 
though retail facilities, sites for cargo terminals and flight catering facilities 
are not. A wide range of individual services, which together make up what 
an airport is, could be subject to regulation or to the threat of it. All in all, 
this constitutes a considerable unbundling of airports for regulatory 
purposes. 


Applying Access Regulation to Airports 

The access regulation framework determines what services or facilities are 
to be subjected to regulation, and then sets out procedures for terms of 
access to be determined. The system as it applies to airports is a distinctly 
complex one. There are two separate sources of legislation, a general one 
and one specific to privatised airports; these sources overlap in their 
application. Furthermore, within both of these pathways there are 
complicated procedures to be followed in formulating the access 
arrangements to be applied to a specific airport. 
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The general approach to access regulation is encapsulated in Part IIIA of the 
Trade Practices Act, which was included when competition policy was 
extensively revised in 1995. It sets out several pathways to access 
regulation. A competition policy advisor, the National Competition Council 
(NCC) has the task of defining the access arrangements. If it considers that 
an effective access framework is in place, for example, because of 
regulation by a state government, it can approve that framework. This has 
not been relevant to airports so far. Alternatively, a facility owner, such as 
an airport can lodge an undertaking with the NCC, setting out terms and 
conditions under which it would grant access. If the NCC accepts this 
undertaking, it becomes enforceable, and no further regulation is imposed. 
Finally, if no undertaking has been accepted, an access seeker can apply to 
have the facility “declared” for access. The NCC evaluates the application 
in terms of various criteria, including whether the facility is uneconomic to 
duplicate, and may declare the facility. If it does, the owner is obliged to 
negotiate terms of access with the seeker, and if negotiations fail, the ACCC 
is called upon to arbitrate. Effectively this means that the ACCC regulates 
access prices and conditions. 

This pathway was used by one access seeker in 1997. A freight handling 
company sought access to facilities at Melbourne and Sydney airports. The 
NCC concluded that the criteria were satisfied, and declared the facilities 
(NCC, 1997). 

The other pathway arises from the Airports Act, and applies specifically to 
the privatised airports. As is to be expected, it is a provision which is more 
specific to airports. Section 192 of this act gives the airports one year from 
time of privatisation to develop an access undertaking. Should such an 
undertaking be accepted by the ACCC, it becomes enforceable, and the 
facilities of the airport cannot be declared. If the undertaking is not 
accepted, the ACCC may declare certain services for access; if so it then 
regulates prices and conditions. The Act sets out two main criteria for the 
ACCC to be used: whether the services are “necessary for the purposes of 
operating and/or maintaining civil aviation services at the airport” and are 
“provided by means of significant facilities at the airport, being facilities 
that cannot be economically duplicated”. The latter condition is similar to, 
though not identical to, one of whether the facility is a natural monopoly or 
not. 
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The major privatised airports, such as Melbourne and Perth produced 
undertakings for the ACCC to approve. It did not, mainly on grounds of the 
undertakings being too vague especially on issues such as price of access, 
arbitration arrangements, and because of the scope for the facility owner to 
delay providing access. On expire of the year since privatisation, a range of 
services were automatically declared. The list of services the ACC regards 
as declared is given in Table 1. 

Some services were not declared because they are not necessary to operate 
aviation services- thus retail facilities were not judged essential. Other 
facilities were judged as essential but were not declared because it is 
possible to duplicate them economically- sites for cargo terminals and 
heavy maintenance are in this category. Finally, some services were 
determined as essential and uneconomic to duplicate- not surprisingly, 
runways fall into this category, as do international passenger processing 
areas and land for refueling. 

These decisions set out the access regulation framework for airports in 
considerable detail, though there is still scope for refinement. For example, 
in late 1998, a car hire firm requested the ACCC to declare landside roads 
associated with passenger pick up to be declared. In 1999 the ACCC 
determined that the requested facilities, with some modification, be declared 
(ACCC, 1999). 

Declaration does not necessarily mean that facilities will be directly 
regulated by the ACCC. No access seekers may come along, and the ACCC 
will have not dispute to arbitrate. Alternatively, the airport and the access 
seeker may negotiate terms themselves, and the ACCC may not be called in. 
This is to be expected in several cases, especially when the parties have a 
clear idea of how the ACCC would go about regulating the facility. 
However, whether the ACCC has a direct role or not, it will have a critical 
impact on access prices, since the parties will negotiate prices close to those 
which they anticipate the ACCC will impose. Hence the ACCC’s approach 
to access regulation will be a critical factor affecting the operation of the 
declared airports. 


Issues in Access Price Regulation 
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Imposing access regulation on airports which are already subject to price- 
cap regulation creates a number of issues to be resolved. In this section a 
range of these are considered: 

(a) The expected benefits and costs of access regulation, 

(b) The interaction between access and price-cap regulation, 

(c) The bundling of prices, 

(d) Access to terminal gates, 

(e) Access pricing principles, 

(f) Measuring costs, and 

(g) Quality problems. 

These are considered in turn. 

Expected Benefits and Costs 

The objective of access regulation is to promote competition in downstream 
services. An airport may own a bottleneck facility, such as land required for 
a freight service, and competition in the service depends on competitors 
being able to obtain access to the land at a price which is consistent with 
them competing. Left to itself, the airport would not offer access to its 
competitors at prices close to the cost of the land. If access regulation is in 
place, the market power that the airport possesses in the service will be 
constrained. Thus prices will be kept down, and it will be feasible for 
competitors which are productively efficient to operate. Access price 
regulation has the potential to increase allocative and productive efficiency. 
The extent to which this is the case depends on the nature of the bottleneck 
and service being considered. Some services may be essential inputs for 
very important products; for example, access to terminals and gates is 
critical for new competitor airlines. Other facilities may be of considerable 
significance to products which are not significant in the overall scheme of 
things, but which might as well be supplied efficiently; for example, drop 
off facilities for car hire firms. 

Access regulation has its costs, as well. All forms of regulation have costs in 
terms of reduced incentives for efficiency- there are no first best regulatory 
systems. Regulated prices can give wrong signals, and induce overuse of 
facilities or underinvestment. 
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Another possible cost, specific to access regulation, is that it leads to 
unbundling of integrated firms, leading to a possible loss of economies of 
vertical integration. There may be costs to a firm from making facilities 
available to competitors which the regulator is unaware of There could be 
good reasons why a single firm should sell a range of services and have 
control of upstream and downstream production. Having several users of a 
single facility can result in higher costs, for example as competitors get in 
each other’s way. The costs of vertical disaggregation, forced by access 
regulation, could be significant, but they will not be obvious. 

Price-Caps and Access Regulation 

Access regulation in Australian airports involves superimposing one 
regulatory framework on another which is already in place. The airports are 
subject to overall price-caps on aeronautical services. The private airports 
are regulated by CPI-X regulation, and services such as aircraft landing 
fees, international terminal use (domestic terminals are normally leased on a 
long term basis by the airlines), aircraft parking charges and security 
services are included in the basket covered by the cap. The price index is a 
revenue weighted one. 

This regulation is in place to limit the use of market power by the airports. It 
does not cover non aeronautical services, such as retail, even though there 
may be some market power present with these. While this regulation is not 
explicitly cost plus regulation, there was the intention in setting the price- 
caps that revenue would be close to overall costs. Within the price-cap, 
there is the scope for the airport to charge very high prices for a specific 
service, though if it does, it will be forced to charge low prices for other 
services. 


The obvious question which arises is that of if price-cap regulation is in 
place, is detailed access price regulation really necessary? The airport may 
be able to exercise market power in selling a specific service, but its overall 
use of market power is tightly constrained. The answer to this question 
depends on how the firm behaves, and on how the two forms of regulation 
interact. 

Consider first a profit maximising firm; privatisation can be expected to 
result in airports which are keenly interested in profits. Such firms will have 
an incentive to minimise costs, and where they are not capable of achieving 
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minimum costs by production in-house, they will be willing to contract out 
to those firms which can. One possibility is that they will make bottleneck 
facilities available to those which can use them most efficiently, and they 
may allow such firms to sell the final output to the users; for example an 
airport may make land available for freight operators, rather than undertake 
all freight handling itself. In setting the price for access, it would be 
constrained by its own price-capped services. 

Suppose that an airport is selling a service to users at $20. This service is 
included within the capped basket. Suppose further that the cost of using the 
bottleneck facility is $8 and that the cost of the add on services, which could 
be provided by competitors, is $12. If the airport charged more than $8 for 
the use of the bottleneck, competitors would only be able to compete if they 
had costs less than $12. If, for example, competitors were able to supply the 
downstream service for $1 1, the airport could charge them slightly less than 
$9 for the use of its facility, and it would increase its profits. Productive 
efficiency would be enhanced through more efficient competitors replacing 
the airport’s in-house production, and prices would be no higher. As long as 
the overall price-cap limits the price of the service to $20, there would be no 
additional advantage from access regulation. 

Whether price-caps really constrain access prices in this way depends on 
how the price-cap basket is constructed. Suppose that revenue weights are 
used in the price index of the airport’s output (as is the case). Suppose there 
is a service which the airport could either supply directly, or allow other 
firms, accessing its facilities, to sell directly to users. It could set a high 
price for its own service, and also set a high access price for its facilities; 
however it could set this price such that the other firms could undercut its 
own prices. If it did this it would lose all its market to these other firms, and 
the weight in the price-cap basket would fall to zero. It would not be 
constrained by the price-cap to reduce prices of other services it supplies, 
but it would be able to exercise its market power at the access price level. In 
short, it would be able to circumvent the price-cap. 

Short of moving to a fixed weight index, which creates its own problems, 
this problem can be corrected in two ways. One would be to include access 
prices within the price-cap. While this could be done, it would make the 
construction of the price-cap a good deal more complex. The basket of 
capped sendees would need to include all the facilities which other firms 
might seek access to in order to produce final sendees. Many or most of 



12 


these facilities have not been opened up for access, and no prices for their 
use have been established. The regulator would need to set a whole range of 
prices for services which might never be used. Alternatively, the regulator 
could include facilities in the capped basket once their services began to be 
traded, this would be cumbersome and would involve ad hoc revisions of 
the price-cap basket. 

The alternative is to have access price regulation. This would prevent 
airports from circumventing the price-cap in they way discussed above, and 
it would ensure that both the service itself, and the facility used in 
producing it, would be priced close to cost. Granted the Australian approach 
to access regulation, whereby the regulator only has to set a price if the 
access seeker and facility owner fail to agree on a price, this should be 
informationally efficient in that it does not involve the regulator setting a 
large range of prices for trades that may never take place. 

Some airports may not be profit maximisers. (Even the private airports are 
subject to price regulation, which can lessen the incentives for cost 
minimisation). If access prices are not in the cap, and there is no access 
price regulation, such airports may discourage other suppliers from selling 
services even when they can produce at lower cost than the airport itself. 
They will set high access prices to lock out alternative suppliers, and may 
not contract out services when they could reduce costs by doing so. Access 
price regulation will ensure that efficient competitors can gain access to the 
facilities they need to offer their services. Some airports, such as Sydney, 
are not privately owned, and they cannot be assumed to be profit 
maximisers. These airports are subject to the general provisions on access in 
the Trade Practices Act, Part IIIA. Even privately owned airports seem to 
take a strongly negative view of allowing access to their facilities- the draft 
access undertakings, which the private airports submitted, seemed to be 
more designed to keep competitors out than to make profits out of them. 
This could be because the airports believe that economies of vertical 
integration are great, and that granting access, even at high prices, will 
detract from their profits. 

An airport s behaviour with respect to non-capped services will be more 
straightforward. Where it possesses market power, it will use it. The market 
power an airport possesses in these services should be relatively small in 
most cases, since the price-cap is intended to cover all cases of market 
power in aeronautical services. The airport could use its market power at 
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both the final service and access stages. Where the airport offers access at 
profit maximising prices it will be feasible for efficient suppliers to 
compete, and where these have lower costs than the airport itself, it will be 
in its interest to let them supply the market, but to cream off profits at the 
access stage. Thus, if the airport is a profit maximiser, productive efficiency 
will be guaranteed even if there is no access price regulation. There will be 
some cost in terms of allocative efficiency since there will be no way in 
which the competitors can put downward pressure on prices. Here, the case 
for access price regulation depends on its ability to assist competition and 
lead to lower prices. Were the airport is not a profit maximiser, it may not 
allow efficient competitors access, and thus productive efficiency could 
suffer. In such situations the case for access price regulation is stronger. 

Price Bundling 

It is common in Australia for airports to offer a package deal of bundled 
services to users. Individual services, such as runway use, taxi way use, 
apron use and some passenger facilities are not priced separately. When this 
is so, it is very difficult for other firms to compete in selling these services. 
Suppose a firm wished to compete in offering baggage handling at a 
terminal. It could gain access to the facilities it requires, and it would be 
able to offer a product at a price. However, if the airport is offering only a 
package deal of all the services an airline needs from a terminal, the firm 
would be unable to compete. A user would need to buy some services 
directly from the airport, and baggage services would be included in the all 
up price. Using the new competitor would add to its costs. Bundled pricing 
makes it difficult for competitors; access price regulation would not prove 
effective. 

The price structure which is being implemented dates back many years, 
during which the private airports were operated by government departments 
and by public enterprise. In these days they did not have an imperative to 
maximise profits. In general, unbundling prices helps to achieve maximum 
profits, since prices for each service can be tailored to demand conditions 
and improves overall efficiency (though an airport may still offer a bundle 
of services for the users who prefer to buy on this basis). Thus, under 
private ownership, there may be a move towards unbundling services. 
However, the incentives for unbundling under price-caps are not very 
strong. While price-caps are consistent with price rebalancing and 
unbundling, the airport will not gain much by doing so. Every time it 
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increases one price, it must lower another, to keep within the cap. Well 
designed price structures will maximise profits, but the difference in profits 
between a well designed and an average structure is not likely to be great. 

A further difficulty is that access price regulation gives the private airport 
an incentive to bundle rather than unbundle prices. If it can escape the 
effects of access regulation by bundling its prices it may do so. Thus access 
regulation may hold up a move towards more efficient price structures at 
airports. 

Access to Terminal Gates 

The Australian domestic airline industry was deregulated in 1990. At the 
time there were two major airlines. In 1999, there are the same two airlines, 
and no independent competitors for them. In the early 1 990s there were two 
attempts at entry. Both failed, for a variety of reasons (See Nyathi, Hooper 
and Hensher, 1993 and Trade Practices Commission, 1992). Prominent 
amongst the reasons was the inability to get access to terminal facilities on 
favourable terms. 

Domestic terminals are leased to the two major airlines, Ansett and Qantas 
for very long periods. These airlines have little incentive to provide terminal 
facilities to their competitors, who will seek to compete their profits away. 
They will only willingly supply facilities when they can profit by doing so- 
as they might when allowing access to partner airlines which serve 
complementary rather than competitive routes. At the time of deregulation, 
the government imposed a requirement that these airlines make terminal 
facilities available to new entrants. However, this requirement was very 
vague and unenforceable. New entrant airlines did not always succeed in 
obtaining access to terminals. In some cases they had to operate from sheds 
outside the terminal, and when they did obtain gates in terminals these were 
inconvenient ones. Problems in obtaining access to terminal facilities have 
been a disincentive to those contemplating entry to the domestic market, 
which, with only two competitors, is less competitive than it might be. 

New access arrangements could contribute significantly towards resolving 
this problem. Access seekers can seek for gates or terminal facilities to be 
declared, and if they were, they could negotiate with the incumbent airlines. 
If negotiations fail, the ACCC would arbitrate. It is likely that the ACCC, 
which seeks to promote competition, would set access prices which are as 
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close to (its estimate of) cost as is possible. If so, new airlines would be 
obtaining terminal facilities on as close as feasible to equal terms to the 
incumbents, and a significant barrier to entry would be eliminated. 

It is unclear at this stage whether this scenario will come about. Airport 
services have been declared for access, but precisely which services are 
declared is still being resolved, and domestic passenger handling facilities 
have been set aside for further consideration on a case by case basis. To be 
declared, services must met two criteria, discussed in the section above. 
Terminal facilities clearly meet the first criterion, of being essential for the 
operation of aviation services. However there are questions surrounding 
whether they are “uneconomic to duplicate’. 

There are different ways in which this criterion can be interpreted. On one 
interpretation, they can be said to be not uneconomic to duplicate. They are 
not a natural monopoly, and in fact there are at least two domestic terminals 
at most airports in Australia- both Ansett and Qantas have their own 
terminals. In the past, it has been economically feasible to “duplicate” them. 
Another interpretation of the criterion stresses whether it would be 
economically feasible for them to be duplicated in the sense of another 
airline building a new facility. If existing facilities have some excess 
capacity, it may be uneconomic for additional capacity to be added. The 
ACCC has indicated that it accepts the latter interpretation. Thus there is the 
possibility that domestic terminals could be declared. The ACCC has 
already declared international passenger processing facilities, and these are 
similar, though not identical, to domestic facilities. The ACCC has reserved 
its decision and states that it will consider applications for declaration on a 
case by case basis (ACCC, 1998b). (Domestic airport terminals are not 
affected by price caps, since they are operated by the airlines, not the 
airports). 

The application of access regulation to terminals and passenger processing 
facilities is potentially the most significant application of access regulation 
in the airport context. This is because terminals are an essential input into a 
much larger industry, the domestic passenger industry. This industry is of 
far greater economic significance than, say, freight handling or off airport 
car hire. If access regulation is applied to terminals, it could remove one of 
the most serious obstacles to entry to domestic aviation. In turn, granted that 
there are only two major airlines, a few additional competitors could make a 
large difference to the performance of the industry. 
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Access Pricing Principles 

In setting access prices, the regulator will need to rely on pricing principles. 
Three options are usually suggested. The regulator could 

(a) set prices at marginal cost, 

(b) set prices at the minimum consistent with cost recovery (average cost in 
the single product case), or 

(c) set prices which do not impose a loss on the incumbent (the efficient 
components pricing rule (ECPR), or the Baumol Willig rule). 

The first of these may seem appealing on efficiency grounds, but it will 
normally be inconsistent with long run cost recovery. The purpose of access 
regulation is to impose limits on pricing of facilities which cannot be 
economically duplicated; effectively, involve a natural monopoly element. 
Marginal cost pricing where there are economies of scale or scope yield 
losses for the facility owner, and thus it poses problems for privately owned 
facilities. 

The lowest possible price consistent with cost recovery in the single product 
case is average cost. Such a price, if regulated, will maximise the chance of 
competition from new firms accessing the facility and selling in the 
downstream market. It will, however, give rise to the possibility of 
inefficient entry, for example if the downstream market is an oligopolistic 
one. 

This approach becomes more complex when the firm sells multiple outputs, 
as airports do. Average cost is undefined, since total cost is spread amongst 
several outputs. However, if efficiency maximisation is the criterion, a 
Ramsey price structure will ensure cost recoveiy at minimum cost in terms 
of efficiency. Ramsey prices involve a mark-up above marginal cost which 
is in inverse proportion to the elasticity of demand for each product. This 
approach is well known in the context of final products, however it can also 
be applied to access pricing (Laffont and Tirole,1996). Mark-ups are 
charged for each facility such that, when additional costs of production are 
added, the resultant price for the final product is the Ramsey price. 
(Alternatively, the access price for the facility equals marginal cost plus the 
implicit Ramsey mark-up). 
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While straightforward in theory, implementing this would be difficult in 
practice. Effectively it requires information about derived demand 
elasticities for the facilities- such information would rarely be available. 
There are many patterns of prices which would be consistent with cost 
recovery, but it would be impossible to distinguish between then on 
efficiency grounds. Prices should be above marginal cost, perhaps 
significantly so if scale economies are large and there are many joint and 
common costs. How high they should be would be difficult for the regulator 
to determine. Granted this, the regulator has considerable discretion over the 
access price it chooses, and when the airport is price capped, it is unlikely to 
be forced into deficit, since lower prices for one service can be made up for 
by higher prices elsewhere. The precise choice of access price probably 
does not make a lot of difference so far as efficiency and viability are 
concerned. 

The third approach would be to opt for the ECPR (Baumol and Sidak, 
1994). The facility owner would not lose from this price as an access price, 
and it will be either equal to, or close to, the price that the owner would 
negotiate itself. Its advantage is that it eliminates the possibility of 
inefficient entry- only efficient entrants can compete with the owner given 
the high access price. It can also be approximated by free negotiation, 
obverting the need for explicit regulation. Its disadvantage is that it 
preserves the market power that the facility owner possesses, and it gives 
minimal scope for competition to bring prices down. It also risks the 
inefficient duplication of the facility by entrants who cannot obtain cheap 
access to a facility with spare capacity. 

If the final product market is contestable (very unlikely in the airport case) 
or effectively regulated, the ECPR access prices will equal or approximate 
average cost (in the single product case) or Ramsey prices. If the form of 
regulation effectively constrains revenues to be equal to costs, and 
effectively constrains each price to no more than the Ramsey price, it will 
result in the firm negotiating prices which are equal to the Ramsey access 
prices. In this situation, it would be sufficient to allow a profit maximising 
airport to negotiate its own access prices, since final product prices 
constrain access prices. However, as has been noted earlier, the regulation 
actually imposed on Australian airports is not as perfect as this supposes, 
and there is scope for airports to circumvent the price-cap through their 
access pricing strategies. 



18 


Overall, access pricing principles give the regulator guidance, but they do 
not give precise measures of the access prices which are the best feasible. 
At best, the regulator will have information about marginal costs (though 
see below), and the total costs to be recovered (plus, perhaps some 
information about the cost structure). It must convert these into a structure 
of access prices. It has considerable discretion over the level of prices for 
individual facilities, and it will be difficult to determine which price is most 
efficient. With efficient final product regulation it may be able to leave the 
setting of prices to the airport, at least for facilities which are used in the 
production of services whose prices are regulated. If it sets prices different 
from the (unknown) optimum prices, the efficiency losses are likely to be 
small since demand elasticities are likely to be low, and there is not too 
much danger of imposing deficits on the airport, since it can rebalance its 
charges. 

Measuring Costs 

Access pricing presupposes that the regulator has good information about 
costs. This is unlikely to be so in the airport situation. Firstly, cost 
information about parts of the airport system is likely to be difficult to 
obtain. Secondly, marginal costs, or opportunity costs, of capital intensive 
facilities are likely to vary considerably over short periods of time. 

The regulator is likely to have information about the overall costs of the 
airport, but for access regulation, it needs information about marginal costs 
of the various facilities or services that it is attempting to regulate. It will 
need to know the marginal cost of using a particular piece of land, or of 
some specific terminal facilities. Even the airport itself, which has the task 
of setting prices for final services, may not have good cost information 
about the intermediate inputs which go into these services. There is no 
market price which it can rely on. There is some risk that the regulator 
could, for example, seriously underestimate the marginal cost of a service 
and set an access price which imposes a loss on the airport and forces it to 
subsidise its competitors. 

The problem is compounded by the variability of costs. For many facilities 
in airports, costs, and especially marginal costs, vary considerably over 
short periods of time. Facilities have fixed capacities, and for part of the day 
or hour they can be in excess supply, and the marginal cost of using them 
can be quite low. At other times they can be in excess demand, and perhaps 
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subject to severe congestion, and the opportunity cost of using them can be 
high. Efficient pricing should take these cost variations into account, setting 
low prices in the off-peak, and high prices in the peak. There can be other 
sources of variation in cost which should be taken into account, such as the 
location of facilities. 

This variation in cost poses a major problem for a regulator, because 
regulation tends to be inflexible. It is unlikely to be feasible to have 
different regulated prices at different times of the day or hour. The regulator 
could set access prices which are constant over time; prices which are, on 
average, right. However this is not good enough, since prices which are on 
average right will be too high sometimes and too low at other times. A 
single price will result in the facility being overused when it is most 
congested. At a time when it would most like to use its own facility, the 
airport will be forced to make it available at a low price to its competitors. 

In principle it might be possible to get around this problem by setting a 
price cap rather than specifying each price. Thus the airport could set 
different prices for a facility at different times of the day subject to the 
average of these prices not exceeding the cap. For some larger facilities, 
such as terminals or gates, this may be feasible, though it would require 
considerable monitoring on the part of the regulator, and it would probably 
require that the facility be used widely throughout the time period. 

The reality of costs which are both difficult to estimate, and which vary 
considerably over time, means that price regulation must be inaccurate. To 
the extent that it is inaccurate, it can be inefficient. 

Quality Problems 

It is becoming increasingly recognised that when firms are subjected to 
regulation of the price-cap form they have an incentive to downgrade the 
quality of the product they are selling. Quality reductions can usually lead 
to cost reductions, and as long as these do not lead to big falls in demand, 
the firm can gain additional profit, since the price allowed by the regulator 
remains unchanged. For this reason, price regulators such as the ACCC are 
now monitoring quality of service in the industries they regulate. 

The same sorts of incentives are present when access prices for facilities are 
regulated. However, in this context, there is an additional incentive to 



20 


reduce quality. This occurs because the firm that is purchasing the access is 
also the firm with which the regulated firm is competing. By reducing the 
quality of the service it provides, it can lessen the effectiveness of its 
competitor. This could happen to the extent that access regulation is 
ineffective as a means of promoting competition. The regulator can seek to 
monitor quality, though in doing so it will need very detailed information 
about the ways the firm operates its facilities. Most of ways in which a firm 
may hobble its competitor are less than transparent, and unsuitable for 
measurement according to standard indices of performance. The regulator 
may be drawn into the detail of the relationships between the firms and be 
unable to rely on established rules. 


Assessment and Conclusions 

This review has examined a number of issues which arise from applying 
access regulation to airports. Overall, the objective of access regulation is to 
promote competition in a range of airport services, with the potential to 
increase allocative and productive efficiency. A number of problems have 
been highlighted, and one can question how effective this regulation will be, 
and whether it will increase efficiency. The answers to a number of 
questions can be suggested. 

Is Access Regulation Necessary? 

If there is an efficient and effective system of regulation of final product 
prices, or these products are sold in competitive markets, access regulation 
of services and facilities used in producing the final products would be 
superfluous. As it is, this is not the case, for several reasons: 

(a) The effectiveness of price regulation of airports is limited, and there may 
be ways of circumventing it, 

(b) Not all airports will behave as profit maximisers, and 

(c) Not all final services are price regulated- an important exception would 
be domestic passenger terminal services. 

Are the Potential Gains Significant? 

Many airport services are, in themselves, not very significant, though it is 
desirable that they be produced and priced efficiently. If simple regulation 
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can improve things, at little cost, it will be desirable. Some services, 
especially domestic passenger processing services, are potentially very 
important, because of the impact they can have on competition in the 
domestic airline industry. It has yet to be seen whether the access regime 
being implemented will address this problem area. Final product regulation, 
albeit imperfect, along with private ownership and profit oriented 
behaviour, may be sufficient to achieve a feasibly high level of efficiency 
for most airport services. 

Will the Access Regime prove Effective? 

Some factors will work to diminish the effectiveness of the access regime. 
Current price bundling will limit its effectiveness, since competitors will not 
be able to match the airport’s mix of services and will not be able to sell 
individual services. Furthermore, the implementation of the access regime 
could have a cost in creating a disincentive for airports to reform their price 
structures. Another factor which will reduce access regulation’s 
effectiveness is the reduction of quality. Facility owners can reduce the 
quality of price regulated facilities supplied to their competitors, thus 
weakening them; it would be very difficult for the regulator to control this. 

Will Regulation be Implemented Efficiently? 

The Australian access regulation system is quite cumbersome, however its 
mix of negotiation followed by possible arbitration may result in reducing 
direct and costly intervention by the regulator. For this to be so, ideally 
negotiators need to know what the ACCC will do, and at what level it is 
likely to set prices. Given the difficulties of choosing efficient access prices, 
the ACCC’s choice of prices may be unpredictable, and parties may gamble 
on arbitration. 

Can the ACCC set Efficient Prices? 

There is a considerable risk of prices being set at inefficient levels. Given 
that there are scale economies and cost recovery problems, joint and 
common costs, cost variability and information about the costs of individual 
services is difficult to obtain, one cannot presume that regulated prices will 
be efficient. It is quite possible that efficiency is not very sensitive to the 
actual precise price set, but if this is so, it would also be true that the 
benefits of access price regulation would be small anyway. 
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Where to from Here? 

As access prices are implemented, the answers to some of the questions 
raised here will become evident. It may well be that access price regulation 
of services or facilities that are indirectly regulated through final product 
regulation will prove superfluous (especially if the design of this regulation 
is improved). Access regulation can then concentrate on making regulation 
of a few services, such as domestic passenger processing services, which 
can really matter, more effective and efficient. It can also be directed to 
some less important services, for which efficiency gains are possible, but 
which can be handled with minimal direct intervention by the regulator. 
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TABLE 1 

DECLARATION OF AIRPORT SERVICES 


Service 

Necessary for Aviation 
Services? 

Uneconomic to 
duplicate? 

Likely to be 
declared? 

Airside Facilities (runways, 
Taxiways etc) 

Yes 

Yes 

Yes 

International Passenger Processing 
Areas (gates etc) 

Yes 

Yes 

Yes 

Domestic Passenger Processing 
areas (gates etc) 

Yes 

Case by Case 

Case by Case 

Administrative Office Space 

Yes 

No 

No 

Commercial/Retail Facilities 

No 

No 

No 

Flight Catering Facilities 

Case by Case 

No 

No 

Refueling facilities 

Yes 

Case by Case 


Land for Refueling services 

Yes 

Yes 

Yes 

Land for Freight services 

Yes 

Yes 

Yes 

Ground Handling and Freight 
Handling Equipment Storage 

Yes 

Case by Case 

Case by Case 

Sites for Cargo Terminals 

Yes 

No 

No 

Sites for Emergency Maintenance 

Yes 

No 

No 

Sites for Heavy Maintenance 

Yes 

Yes 

Yes 

Landside Vehicle Facilities 

Yes 

Yes 

Yes 

Waste Disposal Facilities 

Yes 

No 

No 


Source: ACCC, 1998b, p. ix 
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The Impacts of the Asian Economic Crises on Asian Airlines: 

Short-run Responses and Long-run Effects 


Introduction 


Throughout the 1980’s and 1990’s, rising per capita incomes in Asia Pacific resulted in 

m mtra * reglonal trade 311(1 the emergence of a sizeable “middle income” 
class with the resources to travel. As a result, the demand for air travel sustained ™i 

growth rates in excess of 10% and there were expectations that Asia Pacific would be the 
engine of growth for the world’s travel industry well into the 21 st Century The Air 

A^P ° T ACtl0n i? r0UP u" 7) ’ f0r example ’ predicted that the demand for air travel in 
Asia Pacific would grow by 7.4% per annum between 1995 and 2010, twice the rate it 

orecast for the rest of the world. This optimism was shared by LATA with its prediction 

that over half of all passenger movements by air by the year 2014 would be associated 
with travel to, from or within Asia. uum oe associated 


IheiHn 2 ' 93 ’ 8 ,° fthe WOrld ’ S 15 m0St P rofltab,e airlines were from the Asia Pacific and 
their low input prices, especially for labour and “materials”, gave them a competitive 

airlmesTd afrLrts^T aViati ° n SeCt ° r ap P eared to be excellent and confident 
air fines and airports embarked on expansion plans. “Growth” was the driving force 

setting the agenda for policy makers and governments allowed the private sector broader 

scope to participate m aviation through privatisation and the fonnlonTfnT^ 

Nevertheless there were some emerging problems for the airlines. Yields were falling in 

wereh COmP 1Ve Where ca P acit y more quickly than demand and profits 

* h . mg SqUeez ^ d b / nsin g costs - Currency appreciations eroded competitive P 
advantage, especially for Japan, but a host of new challenges emerged eariv in 1 QQ 7 tu 
p.d,c,ed "bubble” in «he demand for nave, Hong KonfpnoT'ofte ha^d “er did n« ' 
eventuate. Concerns about the amval of the Peoples Liberation Army in Hon« Kong and 
possible changes to freedoms and liberties once under Chinese rule were beginning to 

travel*’" 'Tft The b ' rd n “ scare ' m P arI]cular » deterred tourists and the Hong Kong 

Sedf T '° ft™ fr ° m J ™ e I997 ' Sm °S the forest fires in tatnesia 
affected tourism demand throughout South East Asia, but the main factor affecting 

demand was that the J apanese market had lost its momentum. § 

Then came the events of the second half of 1997 that led to the currency crises and the 
need for IMF assistance in Thailand, Indonesia and South Korea. Collectively the Asian 
economies had accumulated over USS240 billion in short-teim debts. When the 
ovemment o hailand could no longer afford to support its currency against the attacks 
of speculator 5 it floated the Baht on 2 July 1997. The ensuing crash 

lppines, Indonesia and Malaysia. Confidence was undermined as the extent of ° 

out n n P f e th f0miinS ° an ? A 6 ' 3 " 16 Clear ' W ' thin a Veiy short period of : time, capital flowed 
out of the region, and Asia’s wealth fell sharply. P 
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The IMF provided US$1 billion in assistance to Thailand on 19 July and followed this up 
with another US$17.2 billion on 1 1 August, but the contagion continued to spread and 
there were sharp falls on stock exchanges late in October. The IMF offered US$40 
billion in a bail-out package to Indonesia on 3 1 October and then negotiated a record 
amount of assistance (US$58 billion) with South Korea on 3 December. Some major 
corporations were in serious financial difficulty, governments were adopting austere 
economic measures, unemployment was rising and job security was threatened. Even a 
fiscal stimulus of US$128 billion introduced by the Government of Japan to its own 
economy failed to satisfy financial markets and downward pressure on the Yen 
continued. 

With the resulting drop in consumer confidence and fall in international purchasing 
power, Asia’s travel markets slumped. In Japan, young office workers who previously 
made up an important segment of the travel market now were the target of plans of 
corporations to reduce their labour costs. The crisis of confidence in South Korea was 
sudden and deep and airline traffic fell by as much as 80% on some routes in the month 
following the IMF bail-out package. As a result some important players in the travel 
sales and distribution system have gone out of business and it will take time and 
resources to rebuild these systems. 

The airlines were highly exposed with commitments to purchase aircraft and spares in 
hard currency. The value of their debt escalated rapidly, interest rates and fuel costs 
(expressed in domestic currencies) increased, and traffic fell sharply. Profit projections 
for the region’s carriers were written down immediately and some made losses of several 
hundreds of millions of dollars (US) during 1997/98. The newer carriers that relied on 
domestic and intra- Asian business have been the worst affected. Some airlines have gone 
out of business or have suspended their operations. Other responses have included selling 
aircraft, partly to reduce capacity and partly to finance deliveries of new aircraft. Sale- 
and-leaseback deals have been common and aircraft orders are being deferred where 
possible. Airlines are reallocating capacity to stronger routes connecting Asia with 
Europe and North America. 

The currency devaluations ultimately should help to stimulate travel demand and there 
will be winners and losers as destinations compete for their share of a smaller market. 
Also, as some airlines pull out of routes the remaining carriers have opportunities to 
increase their revenue. Depending on the ability of the airlines to maintain their yields, 
Asia s carriers will keep their attention firmly on reducing their costs and on re-financing 
their fleets. However, the restructuring process has been and will continue to be painful 
even under the most optimistic scenarios. There is speculation that some airlines will 
merge in order to create one or more mega carriers in Asia and that major European and 
North American carriers may become part-owners of Asian carriers. 

This paper examines the impacts of the economic crises on the airlines and the responses 
being pursued by management and governments. Given the trend towards liberalization, 
an important question is whether the current circumstances are likely to lead to a return to 
more protectionist attitudes. The temptation to shield carriers from competition are being 




Asia’s airlines and the competitive environment in the early 1990's 

^tr en l PUiP r S * Asia ’ S 3irlineS Can be cate 8°rised broadly into two groups. The 
bodied ° make ? tS P resence felt in international markets in the 1 970’s as wide- 

bodied aircraft were reducing the costs of long-haul travel. Traffic he T . I 

North America had grown because of the USA’s military presence during and Xrthe 
conflict in Korea. At the same time, growth on the Kangaroo Route from Australasia to 

W6) ’ f ° r a8grasive airlines teed in South East Asia 

(.Kimmer, 1996). Singapore Airlines and Thai Airways forexanmle are locate 

FuSr^I"^tl g : J ^ ~ ^pover^pons. 

^^T^k« inpul prices (Findlay ’ 1985) 

SHfEr“ 

, * ... ' n a 88 r *g a t e . traffic in Asia was averaging growth of more than 10°/ 

each year while some routes were sustaining growth rates of over 9n<>/ f ° 

e new entrants pursued international ambitions (Bowen, 1997; Hooper, 1997). 

that were less th M ! llaysia ’ Korea > Indonesia and Thailand all had input costs 

tha_t were less than half those for the US carriers (Brunker et. al„ 1989) Thoieh the 

fo"r ,iVdy ,0W Pr0dUC ' iVi * y leV " S - ™* “Sts remained 

The situation was different for the emerging Asian carriers of the 1990’s because thev 
operated new aircraft and offered high levels of service. In addition They often had to 
pay premium rates to attract staff. They did not have the scale of their established 
opponents, but a more .mportant problem was that many of the opportumt.es for frem 
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were on thin, developmental routes. In short, Asia’s new international airlines were 
unable to reap economies of traffic density and they lacked a strong cost advantage while 
operating in highly competitive and price-sensitive markets (Oum & Taylor, 1995). In 
some cases, governments believed that, by allowing new airlines to enter international 
1997) 6 ' W ° U ^ a ^ e t0 cross ' su b s ‘d' se unprofitable domestic services (Hooper, 

The common factor creating the opportunities for the new airlines was the rapid rate of 
growth in the region’s air traffic. Forecasting groups looked at the high economic growth 
rates in Asia and believed these were sustainable for several reasons. In particular, Asia 
has a large workforce that has been improving its skill levels while industries can ’ 
continue to adapt proven technologies (McDonnell Douglas, 1995). Governments had 
provided necessary infrastructure and had pursued economic policies promoting exports. 
Foreign investment was available, especially from North East Asia, and this was 
facilitating technology transfers. Rising per capita incomes, the emergence of a large 
middle class and the continuous microeconomic, institutional, social and political reform 
(Bowen & Leinbach, 1995; Chin, 1997) were considered likely to stimulate continued 
growth of air travel demand in the long run. 

The rapid expansion in traffic provided ample opportunities for Asia’s airlines to enter 
new routes and add capacity, but the imperative to increase efficiency levels was 
becoming stronger. Windle (1991) estimated that Asian carriers had a 21% cost 
advantage over airlines from the USA in 1983. However, some of this was attributable to 
factors beyond the control of management and was not a source of competitive 
advantage. For example, the longer stage lengths of the Asian airlines reduced relative 

costs by 10%, but the lower input price for labour was the key reason why costs were 
lower in Asia. 

Maintaining a competitive position based on geographic differences in input rices is 
difficult because international airlines practice global sourcing. Also, rising GDP per 
capita levels in Asia have been associated with higher labour prices. For example, waees 
in South Korea in 1992 were 12.8 times higher than they were in 1975 when expressed m 
US dollar terms while the corresponding ratio in Japan was 5.3 (Forsyth, 1996). At the 
same time, trade surpluses led to currency appreciations, especially for Japan, further 
undermining cost competitiveness 1 . Japan Airlines would have had an 8% higher unit cost 
than American Airlines in 1993 had the Yen maintained parity with the US dollar .s 
1986 level (Oum and Yu, 1997). In fact, the actual level of cost disadvantage was jj , 0 . 
Singapore Airlines, Korean Air, Cathay Pacific and Thai Airways were cost competitive 
compared to American by factors of 16%, 23%, 4% and 9%, respectively, p-marily as a 
result of lower input prices. These Asian carriers' unit cost advantages wot. nave been 
higher had they achieved same level of efficiency as the U.S. mega carrier: 

In summary, the challenges facing Asia’s airlines in the mid-1990’s were i nance their 
growth ambitions while improving productivity levels and controlling inpt. nces 


Cost competitiveness is defined as lower costs resulting from input prices and productive efficiency after 
removing the effects of stage length and output mix. 
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through global sourcing. Access to markets and membership of alliances also were key 
issues and governments liberalised competition in domestic markets and gave new 
airlines access to some international routes (Hooper, 1997), although the approach was 
cautious and pragmatic (Bowen & Leinbach, 1995). In addition, there were pressures 
from outside the region to increase the level of competition. In particular, the US 
Government was turning its attention to Asia after its successful negotiation of “open 
skies air services agreements in Europe and Latin America (Jennings, 1996; Ballantyne, 
1997, Chin, 1997). Subsequently, Singapore, Brunei, Malaysia, Taiwan and South Korea 
all signed open skies air services agreements. 

As the Asian economies need to rely more on the IMF and the U.S. in order to get their 
economies back on track, it is likely that the U.S open skies effort will gain momentum. 
In addition, Asian nations have considered various regional initiatives to promote more 
competitive markets for air services, but generally the approach to regulatory reform has 
been cautious. This has been especially the case for the exchange of fifth freedom rights 
with the result that the Asian airline industry remains relatively fragmented. 


The impact of the economic crisis on traffic levels 


Informal business networks, close relationships between financial institutions and their 
borrowers were mechanisms that facilitated rapid growth in Asia, but the financial sector 
became exposed to risky investments. A lack of control over lending practices and 
inadequate disclosure and reporting requirements have been pin-pointed as fundamental 
weaknesses of the Asian economies. When the weaknesses of the financial sector began 
to emerge, currencies began to enter a free-fall. Table 1 shows that the Thai Baht fell to 
almost half of its value against the US dollar in the second half of 1997, although it has 
improved during 1998. 


Were the price of an overseas holiday to be set in US dollars, the Thai consumer now 
would have to pay 44% more in terms of Bahts. The Indonesian Rupiah became so 
unstable that trade in it was suspended and the Indonesian consumer has to offer almost 
4.5 times as many Rupiah now to purchase goods and services sold in US dollars 

compared to one year ago. Clearly, the affordability of overseas travel outside of Asia has 
.suffered. 
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Table 1: Changes in exchange rates for selected Asian economies 
(local currency per U.S. dollar) 


Economy 

Currency 

June 97 

Dec. 97 

June 98 

Dec.98 

%devalue 

China 

Yuan 

8.3 

8.3 

8.3 

8.3 

0% 

Hong Kong 

Dollar 

7.8 

7.8 

7.8 

7.8 

0% 

Indonesia 

Rupiah 

2,600 

5,450 

9,800 

11,000 

76% 

Japan 

Yen 

114 

139 

146 

116 

2% 

Malaysia 

Ringgit 

2.5 

3.9 

3.9 

3.8 

34% 

Philippines 

Peso 

26.4 

39.5 

38.4 

38.8 

32% 

Singapore 

Dollar 

1.43 

1.65 

1.69 

1.66 

14% 

South Korea 

Won 

881 

1,695 

1,383 

1,206 

27% 

Taiwan 

Dollar 

27.8 

32.2 

34.5 

32.2 

14% 

Thailand 

Baht 

25 

47 

40 

36 

31% 


To make matters worse, Asia’s wealth devalued overnight through sharp falls in property 
prices and share values. Table 2 illustrates the extent of this effect. A consumer in 
Malaysia, South Korea or Thailand who had invested in shares in June 1997 would be 
able to sell them for less than half of their previous value in June 1998. Coupled with 
this, the list of business failures includes merchant banks through to steel producers. All 
businesses are seeking to reduce their labour costs and consumer confidence has slumped 
with the loss of job security. 


Table 2: Changes in share price indexes for selected Asian economies - June 1997, 
December 1997 and June 1998 

Economy 

Share Price Index 

Loss in value relative 
to period 6 months 
before (%) 

Jun 97 

Dec 97 

Jun 98 

Dec 97 

Jun 98 

China - Shanghai 

2,743 

2,971 

3,220 

-8% 

-17% 

China - Shenzhen 

4,550 

3,963 

3,864 

13% 

15% 

Hong Kong 

15„056 

10,723 

8,543 

29% 

43% 

Indonesia 

732 

402 

446 

45% 

39% 

Japan 

20,176 

15,259 

15,830 

24% 

22% 

Malaysia 

1,079 

594 

456 

45% 

58% 

Philippines 

2,816 

1869 

1,760 

34% 

38% 

South Korea 

758 

376 

298 

50% 

61% 

Taiwan 

8,997 

8187 

7,549 

9% 

16% 

Thailand 

569 

373 

267 

34% 

53% 


Domestic demand and imports fell by more than 20% in real terms in 1998 in Indonesia, 
Malaysia, South Korea and Thailand (Camdessus, 1999). The lower exchange rates 
improved international competitiveness and the Philippines, South Korea and Thailand all 
succeeded in selling more exports. Indonesia fared the worst overall with its GDP 
declining by 1 5% in real terms in 1998 (IMF estimate). In the same year, the economies 
of Malaysia, South Korea and Thailand contracted by 7-8%. 
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Consumers in those economies that remained relatively strong, or those in countries with 
fixed exchange rates, were able to afford more travel. For example, the number of 
visitors to Singapore from Australia, China and India was up by 10.6%, 7.2% and 2.6%, 
respectively, in the first quarter of 1998. However, the general pattern was one of decline. 
The number of arrivals in Singapore from Japan was 31% lower in the first quarter of 
1998 compared to the same period one year before and the total number of visitors to 
Singapore declined by 20%. 

In June of 1998, Airports Council International reported that the overall number of 
passenger movements for all of Asia’s main airports fell by 5.1% compared to the same 
month in the previous year. Nevertheless, there are signs that the market might be about 
to enter the recovery phase. Thai Airlines and Singapore Airlines both increased 
passengers carried marginally in the first three quarters of 1998. The Association of Asia 
Pacific Airlines reported that its members had a 2.3% growth in passengers for the month 
of September in 1998 and that the average load factor increased from 68% to 72%. 
Notably, revenue passenger kilometres increased by 4.3%, reflecting the greater 
importance to the airlines of long-haul, international flights. Thailand, for example, has 
succeeded in attracting more tourists from outside the region, especially Europe. It' 
appears, though, that yields are suffering and that the market growth is driven largely by 
low prices. 

Prior to the financial crises, LATA predicted that air traffic in the Asian region would 
grow by 7.7% a year to 2001, but it has revised this to 4.4% per annum and 5-6% on 
international routes. Boeing, in its most recent issue of Current Market Outlook, argues 
that economic growth in Asia will resume and, over the next ten years, will average 
between 2% and 3%. As consumer confidence returns, and as economic growth 
strengthens, the prospect is that Asia will again be one of the main driving forces of air 
traffic growth globally. Over the period between 1998 and 2007, Boeing predicts the 
growth in revenue passenger kilometres will average 5% across all markets. However, 
annual growth rates in Asia will be 8.4% for China, 6.9% for Southwest Asia and 
Northeast Asia and 6.1% for Southeast Asia. Airbus is similarly optimistic that growth 
will re-emerge in Asia’s travel markets after a 2-3 year period. 

Uncertainty about the future of Asian travel markets reflects underlying questions about 
the prospects for an economic recovery. Some economists point out that the fundamental 
strengths of Asia are its plentiful supply of labour with increasingly high skill levels, the 
capability to leverage growth with proven technology, government policies that supported 
export activity and that provided necessary infrastructure. A less optimistic view is that 
there are major political and institutional barriers in Asia inhibiting further development 
and that it will take time to resolve these problems (Walton, 1997). 
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Airline responses to the economic crisis 
The scope for action by airline managers 

The economic crisis immediately placed Asia’s airlines under severe financial stress. 
Airlines that relied on domestic and intra-regional traffic were the most exposed, but 
several carriers were making losses even before July 1997. Garuda Indonesia and Korean 
Air, for example, had accumulated large operating losses. Korean’s net loss for 1996/97 
was US$280.7 million while Asiana Airlines recorded a loss of US$281.4 million. The 
costs of servicing loans and leases mostly were in hard currencies so that the devaluations 
escalated debt levels. Korean Air had more than 90% of its debt in foreign currencies and 
it debt rose to US$5.5 billion, more than six times its equity. Korean Air revealed in 
February 1998 that it had a “paper” loss of US$900 million as a result of the devaluation 
of the Won, although subsequent strengthening of the Won improved the situation. 

Philippine Airlines had embarked upon a fleet renewal and expansion programme prior to 
the onset of the economic crisis and found itself committed to financing costs of US$29 
million each month. By the middle of 1998, the airline’s management had decided to 
down-size, triggering a costly dispute with its pilots that led to 5,000 employees being 
sacked or laid-off. In September, 1998, Philippine Airlines went into “protected 
bankruptcy” after making a loss of US$157 million in the previous six months. In its 
attempts to restructure its finances, PAL attracted the interests of Northwest Airlines, 
Lufthansa and EVA. The most serious proposal was for Cathay Pacific to take a 40% 
stake in PAL, but this floundered on the issue of control. In January 1999, PAL claimed 
it would be able to attract sufficient capital to continue operating 

Sempati Air, a new entrant in Indonesia, went into liquidation in June of 1998. One 
month later, Merpati Nusantara suspended its services. In total, 9 airlines went out of 
business across Asia (including South Asia) in the first twelve months of the economic 
crisis (Bonassies 1998). Several more carriers continue to operate with large debt 
burdens, but the IMF’s guidelines make it difficult for governments to rescue their 
airlines within the strict budgetary conditions of the bail-out packages. 

Few airline managers in Asia have had to deal with falling traffic levels let alone 
financial problems of this magnitude. The airlines clearly needed to restructure their 
finances and rid themselves of excess capacity, but they also needed to develop broader 
strategies to take them through the remainder of this deep recession. It is to these 
strategies that we now turn. 


Capacity decisions 

One of the first actions in any industry suffering a downturn in demand is to reduce 
capacity. This response is difficult in the airline business because canceling flights can 
damage long-term marketing prospects while not resulting in significant savings. Much 
depends on whether capacity can be allocated elsewhere on the airline’s network or 
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whether aircraft can be leased or sold to other airlines. In any case, labour costs are 
difficult to adjust in the short-run and airlines have to be ready to resume services once 
the market improves. If the service involves a congested airport, airlines also are 
concerned about losing access to valuable slots. 

Most airline costs cannot be avoided once the schedule is set and, since this tends to 
occur twice a year, the scope for managerial action is limited for a period of up to six 
months. Under normal” circumstances, the typical response to a temporary fall in traffic 
is to increase marketing expenditure and to use promotional prices more aggressively. 

For example, Qantas and British Airways have offered deep discounts of up to two-thirds 
off their fares to London, Frankfurt or Rome. Qantas provided an additional bonus of a 
free domestic round-trip to any one of 10 Australian cities. Singapore Airlines gave its 
passengers the first night’s accommodation on a stopover in Singapore for USS1 and 

additional nights have been priced as low as US$30. 

In the current situation, though, demand has fallen by as much as 80% in some markets 
and the prospects of a quick recovery are poor. The airlines have no alternative but to 
reduce their services on the worst-affected routes and to pull out of some routes 
completely, relying on code-share partnerships to maintain a presence. Where possible, 
the capacity is being diverted to other routes, but those airlines that are most exposed to 
intra-Asian routes recognised that they needed to reduce the size of their fleets. 

The most immediate decision has been to cancel orders for new aircraft or to defer 
deliveries. In March 1998, the airlines in Asia Pacific had orders for 179 narrow-bodied 
aircraft valued at US$7.5 billion and 254 wide-bodied aircraft valued at US$33 billion. 
Korean Air and Asiana alone had orders for 76 new aircraft. Taking account of the orders 
placed by leasing companies that are attributable to Asia, it was estimated that the Asian 
earners were accountable for one-quarter of all orders for wide-bodied aircraft in 1998 
(Williamson 1998). Close to half of all orders for B747-400 and B777 aircraft have been 
made by Asia’s carriers. Boeing indicated that the Asian economic crisis will have an 
impact on deliveries of 150 aircraft, including 60 wide-bodied aircraft. 

Those airlines in the most difficult situations have put aircraft up for sale either to reduce 
capacity or to make way for deliveries of new aircraft. In many cases, the sale of older 
aircraft has helped to provide the necessary finance to pay for new aircraft, while in 
others the sale-and-leaseback option has been necessary to reduce debt levels. In total, 91 
aircraft were sold or leased by Asia’s airlines to outside Asia during 1998, but seat 
capacity increased by 1.3% overall as 140 new aircraft were delivered ( Air Transport 
World, December 1998 issue, page 14). The prediction is that net capacity will increase 
by another 1% in 1999. Even with the depressed market conditions it seems likely that 
capacity growth will fall behind demand. Since load factors are already high on many 
routes, this will give airlines the opportunity to improve their yield. 


The Asian economic crisis and cost competitiveness of Asian carriers 
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What impact does the current economic crisis have on the Asian airlines' cost 
competitiveness? In order to answer this question properly, it is necessary to discuss the 
factors determining cost competitiveness. Airline cost competitiveness depends on input 
price levels and productive efficiency - lower input prices and/or improved efficiency 
enhance cost competitiveness. Oum and Yu (1998) found that except for the Japanese 
carriers, other Asian airlines have unit cost advantage relative to their North American or 
European competitors mainly because of their lower input prices. 

In particular, before the Asian economic crisis, Singapore Airlines and Korean Air had 
unit cost advantage relative to American Airlines by about 16% and 23%, respectively, 
although both of these Asian carriers have slightly lower productive efficiency than 
American Airlines. Most of the Asian carriers' unit cost advantage come from the lower 
labour and other purchased materials and services input prices in terms of international 
currency. Thai Airways had only about a 9% unit cost advantage relative to American 
Airlines although they enjoy extremely low input prices. This is because Thai Airways' 
productive efficiency is very low. Cathay Pacific has lost unit cost advantage relative to 
American Airlines because it no longer enjoys any input price advantage relative to those 
in the U.S. 

As shown in Table 1, since June 1997 Asian currencies were subject to varying degree of 
devaluation. For example, between June, 1997 and December, 1998 the currencies of 
Indonesia, Malaysia, Philippines, Thailand and Korea are devalued by 76%, 34%, 32%, 
31% and 27%, respectively. The immediate effect of these currency devaluations is to 
increase unit cost advantages of the Asian carriers. Although aircraft financing cost and 
fuel prices are not likely to change in U.S. dollar terms, labour and purchased materials 
and services prices in terms of U.S. dollar are likely to decrease due to the currency 
devaluation. As stated earlier, because of the currency devaluation and the depressed 
travel demands in Asia, the Asian carriers have lowered their air fares substantially in 
terms of U.S. currency. In the medium to long term it is clear that currencies of these 
Asian countries are likely to be revalued to their previous levels while inflationary 
pressure which will follow their economic recovery will increase labour and other input 
prices in those countries. This implies that, unless the carriers improve productivity, cost 
competitiveness in the medium to long term for these carriers are not likely to improve 
beyond the levels they enjoyed prior to the economic crisis. 

However, the current economic crisis has been and will continue to force Asian airlines to 
restructure their networks and operations for improved efficiency while forcing their 
governments to open up markets for competition. These changes are likely to bring two 
positive outcomes to the Asia's air transport industry. First, the procompetitive changes 
are likely to induce Asian carriers to improve productive efficiency to the level the major 
carriers in North America enjoy. Second, in the process of restructuring the industry, one 
or two mega carriers may emerge in Asia. For example, Singapore Airlines may be able 
to participate in the ownership of one or more major Asian carriers (Thai Airlines and/or 
China Airlines). 
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JAL, ANA or Cathay Pacific may use this opportunity to expand their markets into one 
of multiple hub networks by acquiring equity stakes in other Asian carriers. Because of 
these positive changes anticipated in the industry (and not because of their currency 
devaluation), in the medium to long term the Asian economic crisis is likely to help 
Asia s air transport industry. In the very short run, the sudden collapse of tourism air 
travel demand in the region has harmed severely the bottom line of all Asian airlines. In 
the short run, the devalued Asian currencies will prolong the period in which Asian 
earners enjoy unit cost competitiveness relative to the North American or European 
earners. Although it will take several years for getting their economies back to the pre- 
crisis level, air travel demands are expected to increase very rapidly as the economic 
recovery begins in earnest (see Boeing, 1998). 

As Asian earners cope with the sudden reduction of air travel demand, the average prices 
(yield per passenger mile) decreased substantially even in domestic currencies. For 
example, Singapore Airlines’ average yield per passenger miles (in Singapore dollars) 
during the six months period ending September 30, 1998 decreased by 9.1% as compared 
to the same period a year ago. Cathay’s average yield per passenger mile decreased by 
5.9% during the six months ending June 30, 1998 as compared to the same period in the 
previous year. The passenger load factors of Asian carriers were also reduced 
substantially after the Asian economic crises. Obviously, the lower load factor has 
significant negative effects on the productivity of Asian carriers. For example, Singapore 
Airlines’ labour productivity was reduced by 3.5% in the six months ending September 
30, 1998 as compared to the same period a year ago. 

Alliances 

Alliance formation can be a tactical response or it can be part of a longer-term strategy. 
Since the onset of the Asian economic crisis, there has been widespread alliance activity. 
For example, when Qantas Airways ceased operation to Seoul, it turned to its code-share 
partner, Asiana Airlines, to carry its passengers. As Qantas enters the Australia- 
Argentina market, it intends to use its own aircraft while benefiting by making use of the 
code-share agreement with Aerolineas Argentinas. This provides Qantas with an 
opportunity to use its capacity while also benefiting Aerolineas Argentinas as the latter 
can use the aircraft released from the Australian market to meet a growing demand for the 
Argentina-Europe services. 

While the economic crises in Asia have placed the carriers based in the region under 
financial stress, the process of globalisation of the airline industry has taken a major step 
forward. The Star Alliance built around United Airlines and Lufthansa has gained 
momentum with the addition of Air Canada, Varig, Thai Airways, Air New Zealand, All 
Nippon, and Ansett Airlines with a likelihood that Singapore Airlines will become a ’ 
member during 1999. 

The formation of oneworld between American Airlines, British Airways, Cathay Pacific, 
Canadian Airlines, Iberia and Qantas in September of 1 998 was presented as a brand 
name for a global network. Among other measures, the partners have code share 
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agreements with each other and share frequent flier plans. Cathay’s dominance at the 
new Chek Lap Kok Airport in Hong Kong gives that “alliance” a strong position in Asia. 
Asiana code shares with Qantas to Caims and with American to Los Angeles, New York, 
San Francisco and Seattle. 

A third major global group has coalesced around KLM, Northwest Airlines and 
Continental Airlines and includes Malaysian Airlines. Key members of these global 
groups have been active in signing up partners in Asia. Korean Air is linked to Delta Air 
Lines, which in turn is allied with Air France, Austrian, Sabena and Swissair. 

Some of these alliances will help the Asian carriers in the short-term, in some cases, with 
injections of capital, through sharing the use of resources, by consolidating traffic and 
improving utilisation of aircraft and by strengthening market positions. However, they 
clearly have long-term significance. For example, Thai Airways is a member of the Star 
Alliance, but Singapore Airlines’ realignment with Star led to an announcement by 
Lufthansa that it would shift its South East Asian focus from Bangkok to Singapore. The 
subsequent decision by the Government of Thailand to privatise Thai Airways has 
attracted major world airlines as potential bidders. The current wave of alliance formation 
in Asia will help the region’s airlines rationalise services, to consolidate traffic and to 
improve their finances, but they also will play a role in deciding the competitive strength 
of the major global alliances at key Asian hubs. 

Service decisions 

The key service decisions that managers have taken are to change frequencies, to suspend 
services and to withdraw from routes. Other dimensions of service are difficult to target 
at particular routes in the short and medium term. For example, Indonesia’s airlines made 
an application to increase domestic fares from 1 1 to 16 cents (US) per seat kilometre. 
When the Minister for Transport and Communications refused to grant permission, 
Sempati Air immediately cancelled services on 10 domestic and 4 regional routes 
(including to Taiwan). The Minister intervened to stop Merpati Nusantara, one of the 
Government’s airlines, taking similar actions on 80 of its routes. Instead, the Minister 
agreed it could phase out routes with load factors under 30%. Garuda Indonesia then cut 
its international flights by 30% and domestic flights by 26%. 

Qantas Airways, Ansett International and Air New Zealand were among a number of 
airlines to suspend services to South Korea early in 1998 when the number of Korean 
residents travelling abroad fell sharply. Asiana Airlines ceased 15 flights on 6 
international routes and Korean Air dropped 48 flights on 21 international routes. 

Airlines also have been seeking opportunities to re-deploy their capacity. Singapore 
Airlines and Cathay Pacific Airways both implemented plans to increase the frequency of 
flights to Australia. All Nippon Airways was quick to take advantage of its improved 
access to the USA market under the new air services agreement concluded between the 
USA and Japan early in 1998. After South Korea entered an open skies agreement with 
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the USA, Korean Air was able to increase its frequency to San Francisco, Chicago and 
Los Angeles. 


Regulatory responses to the economic crisis 

The airlines clearly are realigning their capacity while setting themselves up to take best 
advantage of global airline groups and to pursue sustainable productivity improvements. 
Nevertheless, the impacts of the economic crisis are so great there will be a temptation for 
at least some governments to provide their airlines with direct financial support and to 
protect them from competition. It seems likely that some of the financiers backing the 
airlines in their sale-and-leaseback deals believe that, ultimately, the governments of Asia 
will ensure their airlines remain solvent (Williamson, 1998). In addition, equipment 
suppliers and their governments will be supportive of distressed airlines as appears 
evident with the success Korean Air has had in securing a low interest loan of US$254 
million (Mann, 1998). The Government of Indonesia already has given sovereign 
guarantees in order for Garuda Indonesia to complete purchases of aircraft. 

Governments also could step in to protect their airlines from competition, setting back the 
pace of liberalisation in Asia. However, there are good reasons to believe these options 
wi not be favoured in general and that the pressure to liberalise will grow even stronger. 
One force working in this direction is that the governments of Asia have larger problems 
to solve and their ability to support airlines making large, on-going losses is limited. For 
Indonesia, Thailand and South Korea, the International Monetary Fund has imposed 
condmons on its support programmes that further constrain actions of these types The 
IMF s prescription is to open up markets, to allow foreign investment and to privatise 
government business undertakings. Furthermore, airlines are eager to gain access to 
stronger markets in Europe and North America, they need injections of funds, and they 
want to take part in global alliances. J 

Table 3 documents recent regulatory responses. Though the airlines continue to suffer 
financial stress, the picture that is emerging is that the governments of Asia are 
accelerating regulatory reform in the direction of liberalisation. For example, South 
Korea signed an open skies agreement with the USA in June, 1 998. The Japan’s new 
liberalized agreement with the USA is restricted to incumbent airlines and is constrained 
because of slot restrictions. South Korea was looking to expand access for its airlines in 
tne USA-Korea market, but it also valued the greater access to beyond flights to Latin 
America. The USA-Korea agreement also will place pressure on Japan to proceed further 
down the liberalisation path. 

At the same time, the Government of Thailand decided to allow private airlines to fly on 
domestic routes without limitations and to liberalise its international markets 
progressively. In addition, there have been renewed attempts to privatise Thai Airways, 
prompting several large international airlines to express interest in taking an equity 
position. In June 1998, the Government of Thailand amended the 1954 Aviation Act to 
allow for up to 49% ownership of Thai carriers by foreign investors. The Government of 
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South Korea also lifted the restriction on foreign ownership of its airlines to 50%. Many 
other countries in Asia have been active renegotiating air services agreements in order to 
give their airlines flexibility to adjust their networks. 

Governments in Taiwan and the Philippines have become concerned about safety 
standards in the wake of the economic crises. In June 1997, a Boeing 737 operated by 
China Southern Airlines crashed at Shenzhen killing 35 passengers. Sempati Air had a 
crash in the next month with 30 fatalities. In August, a Korean Air B747 crashed into a 
mountain-side in Guam with 228 people losing their lives and, in the next month, a 
Garuda Indonesia A300 crashed at Medan during poor visibility associated with forest 
fires. In that case, 234 people died, but this was followed in December by another 104 
fatalities with another airline crash in Sumatra. This time it was Silk Air. February was a 
difficult period with crashes involving Cebu Pacific (104 dead) and China Airlines (205 
dead). 

Two more airline crashes in Taiwan prompted the government of that country to 
encourage its airlines to merge to improve their economic and safety position. The 
situation reached the stage in the Philippines where the Government suspended Grand 
Air’s operating licence after repeated violations of the regulations and indicated it was 
increasing its surveillance of all carriers, including Philippine Airlines. The exact causes 
of some of these crashes still are not known and it would be unreasonable to attribute 
them all to economic factors, but the publicity given to safety has posed further 
challenges for the airlines and regulators alike. 
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Table 3; Regulatory responses in Asia Pacific 1997-98 

Economy Decision 

China Considering raising the limit on foreign ownership of airlines 

to 40% from 35% equity and 25% voting rights in an attempt 
to attract more capital 


China & Malaysia 


China & the 
Philippines 


China & Rep. Korea 


Memorandum of Understanding to allow Malaysian Airlines 
and any other Malaysian carriers to operate 64 flights each 
week to six cities in China and Chinese airlines can fly 64 
flights a week to 3 Malaysian cities 

Memorandum of Understanding to allow airlines from 
Philippines to fly to Guanghzhou and Shenzhen in addition to 
Beijing, Shanghai and Xiamen. China’s airlines now 
permitted to fly to Manila and one other airport 

Agreement for increase from 42 flights each week on 1 1 
routes to 1 1 1 flights on 27 routes to take effect in first half of 
1998 


Japan & Taiwan 

Japan & USA 
Japan 

New Zealand & 
Singapore 

Pakistan 
Rep. Korea 

Rep. Korea & USA 
Taiwan 

Taiwan & USA 
Thailand 


Agreement on increased airline services after 10 years of 
negotiation, increasing capacity and access to Osaka for EVA 
Airways. 

Agrees to limited open skies agreement with USA to give 
ANA greater access to USA 

Continues to deregulate its domestic airline industry in the 
first half of 1 998. Restrictions on pricing removed and new 
entrants given slots at Haneda Airport 

Enter a liberal open skies agreement with no foreign 
ownership restrictions and free capacity on fifth freedom 

Announces a new limited open skies policy and a 
restructuring of Pakistan International Airlines 

5th freedom flights beyond Seoul provided they originate in or 
terminate in the USA. Gives Korea’s airlines access to Latin 
America via the USA; 

Korea increases the foreign ownership of airlines to 50%. 

Open skies agreement allows airlines from the USA to change 
gauge 

Civil Aeronautics Administration puts pressure on airlines to 
merge to achieve greater stability and improvement in safety 

Open skies agreement gives greater access to USA and 
beyond for China Airlines and EVA and alliances emerging 
with American and Continental 

Transport and Communications Minister announces new 
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policy to deregulate domestic market and to allow multiple 
designation on international routes, commencing with regional 
services (eg Indonesia). Restrictions on charter flights by Thai 
and foreign airlines to be lifted. 

Thailand Government increases foreign ownership limit in Thai by 10% 

to 30% and announces intention to reduce its own stake in 
Thai Airways from 79.5% to 49% or lower (pressures from 
IMF) 


Conclusions 

The Asian economic crisis has generated a considerable amount of pessimism about the 
prospects for the region’s airlines. The carriers were highly exposed to currency risks and 
to a slowdown in traffic growth. While the economic crisis is reducing the amount of 
intra-regional traffic, the currency devaluations will stimulate more trips to Asia from 
North America and Europe. By virtue of the reduced costs of employing labour and other 
local inputs, the cost competitiveness of Asia’s airlines has improved. The immediate 
problem facing the carriers is to refinance their debt, to realign their services and to match 
capacity to the weaker demand conditions. As this adjustment process continues, the 
world’s mega-alliances are consolidating their position so that Asia’s airlines are faced 
with difficult choices from a weakened position. 

It seems likely that the end result will be fundamental changes in the way Asia Pacific 
aviation markets operate in terms of alliances, hubs, ownership, and regulation. Given 
the depth of the economic crisis in some Asian economies, a desire to protect national 
airlines would be understandable. However, the longer-term challenge for the Asian 
carriers is to turn the economic crisis into an opportunity to develop strategies that give 
them a sustainable competitive advantage. This will come about through productivity 
improvements that would be pursued most aggressively under competitive conditions. At 
the same time, competitive airlines need access to markets. Attempts to protect airlines 
could have negative consequences including pressure from the IMF and international 
financial community 

The evidence is mounting that the airlines themselves want the flexibility to adjust 
capacity, to enter new routes, to enter into alliances and to attract investment from the 
world’s major carriers. Some governments have shown a willingness to liberalise 
competition, to privatise and to relax foreign ownership restrictions. Far from being a 
flight back to protection, the Asian economic crisis appears to have shifted air transport 
policies of Asian governments far more in the direction of liberalisation. 
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Abstract 

The Asian economic crisis started in July 1997 and has since affected most 
businesses in the region, including airline companies. The aim of this report is to 
identify the major influences of the crisis on the financial and operating performances 
of key airlines in the Asia-Pacific regions. We will cover 11 carriers in Asia-Pacific 
Sion, together with Bntish Airways as a benchmark carrier for the period of 5 years 
from 1994 to 1998. Five financial measures and five operating measures are used to 
uncover the source of pain. We find that high exchange losses, inflated operating and 
financing costs and an overall drop in traffic are the main causes for the financial 
stresses experienced by several Asian carriers. 
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I. INTRODUCTION 


The Asian economic crisis sparked in Thailand in July 1997 and had since spread 
throughout the region. Prior to that, Asia had been enjoying high economic growths. 
The crisis came as an unpleasant surprise and many were caught off-guard. Serious 
currency devaluation in countries like Indonesia, Malaysia, Philippine and Thailand has 
greatly pushed up currency-related costs, forcing many companies to undertake cost- 
saving measures. Asian airlines are no exception. Debt costs, lease costs as well as 
operating costs have increased, causing serious financial problems. Due to high 
operating leverage, profits for airlines are more sensitive to economic and market 
conditions. In general, due to pro-cyclical nature of the airline businesses, the airline 
industry will most likely experience a greater pain during economic recessions as 
compared to other industries. On the other hand, during the boom times, airlines tend to 
reap relatively greater rewards. 

The nature of this study is explorative. Its main purpose is to analyse the impact of 
Asia’s economic crisis on major airlines in the Asia-Pacific region. Various 
performance indicators will be used to highlight the nature and magnitude of impact on 
different airlines. Their performances, inferred from relevant financial data and traffic 
statistics, will be analyzed over a period of five years from the year 1994 to 1998. 1 

The rest of the paper is organized as follows. Section II uses ten commonly used 
comparative measures to highlight overall impact of the crisis to various carriers. 
Section III uses statistical methods to analyze the impact of crisis and the relationships 
among the measures. Section IV attempts to pinpoint each airline’s problems relating to 
the recession. The last section presents a summary with a few recommendations. 


II. PERFORMANCE MEASURES AND COMPARISONS 

The financial crisis may influence different carriers in different areas. In this 
section, we will use 10 commonly used performance and exposure measures to find the 
source of the pain. It aims to provide a broad and general descriptive view of the 
economic turmoil’s effect on 11 key airlines in Asia-Pacific, together with British 
Airways (BA) that serves as a benchmark carrier. The choice of BA is in part due to its 
reputation and strength as a market player and in part due to data availability. Table 1 
summaries the inclusion of these carries. 

Time-series data used in the research were collected from 1994 to 1998. Data before 
1 994 is excluded, as the purpose of this study is to investigate the short-term impact of 
the economic crisis. The 1998 data, as of the period this research is conducted, is the 
most up-to-date data available. The bulk of the operation statistics is taken from the 
Digest of Statistics series published by the International Civil Aviation Organization 
(ICAO). Data in the annual reports of airline companies, whenever possible, are used to 
cross-examine the data or fulfil the missing records. For the same purpose, relevant 
reports and databases published by various investment organisations, such as Moody’s 


' As Garuda Indonesia and Philippine Airlines, two key carriers in ASEAN', are not listed companies, 
relevant data are limited. Bearing this limitation in mind, they will be covered, whenever enough 
information is available, only in the later part of this report. 
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and Goldman Sachs, are also used. All data are standardised 
uniform basis for comparison. 


in order to achieve a 


Table 1: Carriers Selected in This Study 


Carrier 

Economy 

Year-end 

Air New Zealand (ANZ) 

New Zealand 

June 30 

British Airways (BA) 

UK 

March 31 

Cathay Pacific (CX) 

Hong Kong 

December 31 

China Airlines (CAL) 

Taiwan 

December 31 

Garuda Indonesia (Garuda) 

Indonesia 

N/A 

Japan Airlines (JAL) 

Japan 

March 31 

Korean Airlines (KAL) 

Korea 

December 31 

Malaysian Airlines (MAS) 

Malaysia 

March 31 

Qantas Airways (QAN) 

Australia 

June 30 

Philippine Airlines (PAL) 

Philippine 

N/A 

Singapore Airlines (SIA) 

Singapore 

March 31 

That Airways Int’l (THAI) 

Thailand 

30 September 


When monetary figures need to be converted into US dollars, we will use the US 
do lar interbank exchange rates as at the respective balance sheet dates. Since not all 
airlines disclose the rates employed in translating foreign currency, the interbank 
exchange rates will act as surrogates to facilitate comparison. These exchange rates 
co^stem w„h the year-end month of the canter in each economy, are sttmmSaS to 


Table 2: Historical USD interbank Rates 


Currency 

Month 

1994 

1995 

1996 

1997 

1998 

Australian Dollar 
British Pound 
Hong Kong Dollar 
Japanese Yen 
Korean Won 
Malaysian Ringgit 
New Zealand Dollar 
Singapore Dollar 
Taiwan Dollar 
THAI Baht 

Jun 

Mar 

Dec 

Jun 

Dec 

Mar 

Jun 

Mar 

Dec 

Sep 

0.729500 
1 .483400 
0.129200 
0.009728 
0.001268 
0.373500 
0.594800 
0.637100 
0.038090 
0.040030 

0.703000 

1.614100 

0.129300 

0.011330 

0.001289 

0.394400 

0.667900 

0.705000 

0.036650 

0.039900 

0.787000 

1.525400 

0.129300 

0.009308 

0.001183 

0.394400 

0.684400 

0.709500 

0.036360 

0.039340 

0.746700 

1.638600 

0.129100 

0.008076 

0.000619 

0.403400 

0.677900 

0.691900 

0.030660 

0.027700 

0.615500 

1.676500 

0.129100 

0.007519 

0.000837 

0.273200 

0.514500 

0.619600 

0.030990 

0.025410 


Financial Measures 

1. Profit before Tax. The profit before tax (PBT) margin is profit before tax 
expressed as a percentage of total revenue. It is commonly used to measure the 
prohtabih ty of a business organisation. By comparing the margin over the years we 
will be able to assess how well the company is doing. For instance, the margin might 
have increased while the revenue and profit decreased in dollar terms. This would 
indicate that the airline was managed more efficiently. Conversely, if the margin was 



on a downward trend, it would indicate that costs are rising faster than revenue, and the 
causes should be looked into. 


Table 3: PBT Margin (%) 


Airline 

1994 

1995 

1996 

1997 

1998 

ANZ 

7.66 

9.91 

8.46 

5.87 

4.20 

BA 

4.24 

4.56 

7.54 

7.66 

6.71 

CAL* 

0.62 

2.71 

3.68 

6.17 

3.46 

CX* 

10.95 

11.66 

11.94 

7.74 

6.40 

JAL* 

-3.45 

-1.43 

-0.59 

-1.22 

-1.56 

KAL* 

0.68 

4.29 

-6.21 

-9.26 

2.02 

MAS 

0.40 

1.49 

4.39 

5.40 

-3.20 

QAN 

3.63 

4.47 

5.28 

5.16 

5.88 

SIA 

13.97 

14.61 

15.70 

14.90 

15.17 

THAI* 

6.15 

6.31 

6.26 

-35.27 

-20.76 


(*) Forecast figure for 1998. 

From Table 3, it is evident that SIA has seen constantly outperforming the rest. JAL 
has been making before-tax losses since 1994. THAI seems to have taken a hard blow 
from the crisis - it took a deep plunge in its 1997 fiscal year even though it had stable 
PBT margins prior to 1997. KAL, too, has suffered losses since 1996 but is expected to 
recover in 1998. MAS has been improving over the years but may fall into the red at the 
end of its 1998 fiscal year. The other airlines are experiencing a falling margin from 
1996 onwards, except for the improving CAL before it dipped in 1998. The main 
factors for the weakening PBT are the depressing airfares and the substantial reduction 
in air travel demand, a typical symptom of economic recessions. 

2. EBITDA Margin. EBITDA refers to earnings before interest charges, tax, 
depreciation and amortization expenses. The margin is obtained by dividing EBITDA 
with total revenue, which are summarized in Table 4. This measure eliminates two 
major non-cash expenses - depreciation and amortization. Firstly, the treatment of 
depreciation and amortization is subjective due to different accounting policies adopted 
by the airlines. For example, JAL recently switched its depreciation life assumptions 
from a declining balance basis to a straight-line basis. Secondly, interest expenses 
include charges to be paid in US dollars and are vulnerable to exchange rate risk, which 
varies from country to country. Therefore, the absence of these expenses will result in a 
better comparison of each airline’s operating performance. 

From Table 4, it is evident that BA does not seem to do well in this area compared 
to the rest. THATs margin has been in declining since 1994. Both CX and ANZ are 
generally moving downwards while the margins of other airlines have been fluctuating 
with biggest movers being THAI and MAS. On average, SIA has been leading the pack 
with the catching-up efforts by KAL and MAS. QAN, like SIA, has been experiencing 
stable margins from 1994 to 1998. JAL is consistently below the rest with margins 
between 5% and 9%. 

On average, the EBITDA margin has been turned downward since 1996, a sign of 
depressing profitability for Asia-Pacific carriers during the current economic recession. 


Table 4: EBITDA Margin (%) 
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Airline 

1994 

1995 

1996 

1997 

1998 

ANZ 

15.0 

15.7 

13.5 

11.3 

9.7 

BA 

13.9 

15.0 

15.3 

12.6 

12.2 

CAL* 

18.2 

13.9 

10.7 

11.0 

13.8 

CX* 

22.6 

20.2 

21.0 

17.0 

17.1 

JAL* 

5.8 

5.8 

8.9 

7.9 

6.3 

KAL* 

20.8 

21.7 

19.0 

24.6 

20.1 

MAS 

17.2 

22.8 

27.7 

25.6 

20.4 

QAN 

12.9 

12.1 

12.2 

12.5 

13.7 

SIA 

25.9 

27.0 

27.4 

24.9 

26.7 

THAI* 

28.6 

25.3 

25.1 

18.7 

14.7 

Average 

18.1 

18.0 

18.1 

16.6 

15.5 

rj forecast figure for 1998. — 


3. Return on Equity (ROE). The return on equity (ROE) measures the rate of 
return on shareholders’ investment, which is the net profit for the year divided by the 
total shareholders’ equity (Table 5). It measures how well the resources are managed to 
generate profits; it is a critical measure of a company’s overall success The ROE trends 
to mirror the trends of the PBT margin. 


Table 5: ROE (%) 


Airline 

1994 

1995 

1996 

1997 

1998 

ANZ 

16.5 

21.0 

16.8 

9.8 

7.9 

BA 

15.8 

20.0 

19.0 

18.5 

15.0 

CAL* 

0.3 

4.0 

5.0 

5.9 

5.0 

CX* 

15.5 

17.5 

12.9 

7.8 

6.3 

JAL 

-12.4 

-5.2 

-3.4 

-5.9 

-34.0 

KAL* 

5.9 

14.1 

-22.6 

-54.0 

9.0 

MAS 

0.2 

3.9 

6.0 

7.2 

-6.1 

QAN 

9.2 

7.9 

10.1 

9.5 

10.3 

SIA 

9.7 

10.2 

10.5 

9.8 

9.1 

THAI* 

9.1 

10.0 

11.2 

-13.4 

NA 

( ) Forecast figure for 1998. 


It is evident that all airlines except MAS experienced the pressure in 1997 while 
the impact on MAS was finally felt in 1998. Among the individual carriers, BA tops the 
others in this area with the highest average ROE from 1994 to 1998. JAL, on the other 
hand, has consistently been in the negative zone and has fallen sharply in 1998 to - 
34.0%. SIA and QAN are comparable with each other averaging around the same 
percentage point. CX and ANZ peaked in 1995 but has been gradually weakening since 

,. ^ost prominent trend in Table 5 belongs to KAL. Its performance improved 
slightly m 1995 but dropped drastically in 1996 followed by a much deeper plunge in 
1997 However, it is expected to recover in 1998. THAI’s performance in this area took 
a sudden turn in 1997. By 1998, it is reported that it has a negative equity. In fact the 
reported impact in Table 5 on KAL, MAS and THAI provides clear evidence of serious 
impact of the financial crisis on these carriers as their home economies has gone 
through large contractions since 1997. As Japan was also in recession during 1998 JAL 
had obviously felt the deep pain too. 


4. Net Debt/Equity Ratio. Net debt is the sum of loans, finance leases, hire 
purchases arrangements plus convertible capital bonds net of short-term loans 
overdrafts and net cash. Equity refers to the value of total shareholder funds. Net debt is 
expressed as a percentage of total equity to arrive at the above measures in Table 6 that 
provide information on each company’s leverage. 


Table 6: Net D/E Ratio (%) 


Airline 

1994 

1995 

1996 

1997 

1998 

ANZ* 

BA 

CAL* 

CX 

JAL* 

KAL* 

MAS* 

QAN* 

SIA 

THAI 

72.4 

69.4 
60.0 
47.1 

376.5 
529.0 
181.4 

291.6 
0.0 

241.6 

81.5 
63.9 

68.5 
47.1 

420.3 

452.3 

198.3 
289.9 

0.0 

270.6 

49.8 

59.8 
91.3 
23.0 

450.1 

467.2 
184.9 

225.2 
0.0 

292.8 

65.6 

57.0 

105.0 

34.0 

490.1 
905.4 
156.3 
170.0 

0.0 

7994.0 

62.9 

58.1 

192.1 
61.0 

696.9 

941.9 

231.2 
160.7 

0.0 

-875.4 4 

( ) forecast tigure tor 1998 . 


( ) This figure was a result of the ratio of net debt to negative equity. 


SIA has a very favorable debt structure that is fully supported by its cash reserve. 
On the other hand, as the domestic currency is weakening, it is expected that the 
tnancial leverage will substantially undermine Asian airlines’ ability to service their 
USdoHar debts. THAI, in particular, experienced a drastic increase in its leverage in 
1997 and 1998. In 1997, THAI’s value of equity dropped significantly as a result of the 
decrease m asset value together with the increase in liabilities. This is mainly attributed 
to currency devaluation. At the same time, its net debt increased and all these factors 
caused its ratio’s jump to 7994.0%, In 1998, THAI’s liabilities are expected to exceed 
its assets and this will give rise to a peculiar situation where its equity value falls below 
zero. Consequently, its Net D/E Ratio becomes negative, a clear sign of financial stress 
Japanese and Korean carriers have very high ratios due to high debt financing activities; 
while BA, CX and ANZ, on the other hand, have much healthier ratios. 


5. Foreign exchange gain or loss. Foreign exchange gain or loss arises from the 
translation of foreign currency loans, and the translation of monetary assets and 
liabilities denominated in foreign currency. It is directly related to the strength of the 
local currency against other currencies. We expressed the foreign exchange gain (or 
loss) as a percentage of the total operating revenue for each airline in order to 
understand the related financial burden posed on them. By converting the absolute 
monetary figures into percentages, we will have a more meaningful comparison. 

For the years 1994 to 1995, it is evident that most of the carriers have minimal 
foreign exchange exposures. The percentage gain or loss was around zero percent, with 
the main exceptions of CX (negative) and KAL (positive). In fact, except CX, KAL and 
MAS, other airlines have rather stable performances in the area of foreign exchange. 

It is interesting to notice that ANZ and QAN virtually have no foreign exchange 
gains or losses for the years concerned, which should indicate both airlines have been 
very successful in managing their exposures to foreign exchange risk, even in the face 
of the present economic turbulence. CX, even though improving in this aspect, has been 
a consistent under-performer and its poor performance has only bettered KAL and 
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MAS, especially in the midst of the currency crisis. Both carriers raked in huge foreign 
exchange losses as a result of the recession. It was expected that THAI would suffer a 
lg foreign exchange loss in 1998. The damage of the currency crisis to KAL MAS 
and THAI is evident. ’ 


Table 7: Foreign Exchange Gain Marain (%) 

Airline 

1994 

1995 

1996 

1997 

1998 

ANZ* 

0.23 

0.10 

0.07 

0.00 

0.00 

BA 

-0.18 

-0.71 

0.64 

0.73 

-0.21 

CAL 

0.25 

-0.44 

-0.15 

0.00 

0.00 

CX 

-3.53 

-1.61 

-1.51 

-1.47 

-0.03 

JAL 

-0.46 

-0.29 

0.31 

0.21 

-0.03 

KAL* 

1.37 

2.22 

-3.06 

-10.92 

1.04 

MAS 

0.39 

0.61 

-0.23 

0.15 

-10.19 

QAN 

0.00 

0.00 

0.00 

0.00 

0.00 

SIA 

0.00 

0.00 

0.00 

-0.19 

1.05 

THAI 

0.01 

-0.15 

-0.86 

-1.33 

NA 

(*) Forecast figure for 1998. 


Operating Measures 

1. Overall Load Factor. The overall load factor takes into account two 
components - passenger and cargo. It is the ratio of revenue tonne-kilometers (RTK) to 
available tonne-kilometers (ATK) and a key indicator of capacity utilization. An 
airline s load factor is usually affected by many elements including competition, fares 
seasonal variations, economic conditions and the effectiveness of marketing programs. 


Table 8: Overall Load Factor (°A\ 

Airline 

1994 

1995 

1996 

1997 

1998 

Mean 

ANZ 

68.1 

65.3 

65.4 

67.7 

67.5 

66.8 

BA 

66.5 

68.2 

70.7 

70.3 

69.2 

69.0 

CAL* 

77.9 

78.0 

80.2 

81.1 

83.5 

80.1 

CX* 

69.0 

69.5 

72.6 

69.5 

68.3 

69.8 

JAL* 

64.9 

65.9 

65.6 

67.0 

67.5 

66.2 

KAL* 

69.7 

71.7 

72.8 

72.3 

66.7 

70.6 

MAS 

63.9 

63.9 

62.3 

60.3 

60.6 

62.2 

QAN 

SIA 

63.3 

69.5 

65.9 

69.8 

64.3 

69.4 

64.6 

70.5 

63.2 

69.1 

64.3 

69.7 

THAI* 

69.2 

68.7 

68.1 

69.0 

67.0 

68.4 

Average 

68.2 

68.7 

69.1 

69.2 

68.3 



(*) Forecast figure for 1998. 


According to Table 8, the overall load factor of each carrier is rather similar to one 
another except for CAL, which has registered a much superior performance over the 
others through the years 1994 to 1998. 

The direct effects of the recession on the carriers’ overall load factors seem not 
clearly observable from the Table 8. In fact, there seems to have no observable trend 
that could indicate any adverse effects that could result from the recession. In fact, the 


7 


individual overall load factors of the carriers seem to fluctuate around an average, 
suggesting that the airlines’ performances in this area appears to be “normal”. 

But the fact the average load factor was declined by almost one percentage point 
from 1997 to 1998 gives some evident of an adverse impact of the crisis. In particular, 
MAS experienced a dip of 2 percentage points in 1997; KAL and THAI had a drop of 
5.5 percentage points and 2 percentage points in 1998, respectively. It is hard to ignore 
the negative impact of the crisis. 

2. Break-even Load Factor. The break-even load factor is the theoretical load 
factor when operating revenue equals operating expenses, implying that all the 
operating expenses are covered by revenue and no profits or losses are made. In order 
to reap profits and operate successfully in the long run, airlines have to operate at load 
factors higher than their respective break-even levels. A low break-even load factor 
would be preferred, as it would be relatively easier to achieve high profit margins. 


Table 9: Break-even Load Factor (%) 


Airline 

1994 

1995 

1996 

1997 

1998 

Mean 

ANZ* 

72.8 

67.8 

69.7 

74.3 

78.8 

72.7 

BA 

61.4 

61.5 

62.9 

63.6 

64.4 

62.8 

CAL* 

76.1 

77.0 

77.8 

78.4 

81.2 

78.1 

CX* 

58.5 

59.8 

63.1 

66.1 

64.8 

62.5 

JAL* 

72.5 

74.1 

71.7 

74.1 

75.1 

73.5 

KAL* 

67.1 

68.6 

76.8 

69.6 

69.4 

70.3 

MAS* 

69.1 

65.7 

61.8 

61.6 

67.9 

65.2 

QAN* 

67.0 

68.9 

67.5 

68.7 

68.4 

68.1 

S!A 

65.5 

62.5 

62.6 

65.9 

65.2 

64.3 

THAI* 

62.5 

61.9 

62.2 

63.0 

64.3 

62.8 

Average 

67.3 

66.8 

67.6 

68.5 

70.0 


(*) Forecast figure for 1998 . 






Looking at Table 9, we can see that CAL has the highest break-even load factor, at 

78.1%, while CX registers the lowest, at 62.8%, followed by BA and THAI at 62.8%. 

Even though different cost structures could be the 

primary reason for this obvious 


difference, but the fact that the average break-even load factor has been increasing since 
1995 should indicate that not enough effort has been put in place to control the 
operating expenses, even during current economic crisis. With the overall load factor 
being declining and the break-even load factor being increasing, it does not portrait the 
promising picture for the industry. It is hoped that we will see a declining trend across 
the board in 1999 since many Asian carriers, CX and KAL in particular, have made 
serious effort to rationalize their operations. Without the reversal of this upward trend, 
Asian carriers would have missed a golden opportunity to enhance their 
competitiveness during the current crisis. 

3. Yield. Yield is one of the most commonly used measures in the airline industry. It 
is the ratio of the total operating revenue and the revenue tonne-kilometres (RTK), 
taking into account of both passenger and cargo operations (Table 10). It measures the 
amount of revenue earned from passengers and freight per kilometre flown. Yield is 
usually expressed in cents per RTK, but in our case, it will be expressed in US dollars 
per RTK for easier comparison. 


S 



Airline 

ANZ 

BA 

CAL* 

CX* 

JAL 

KAL* 

MAS 

QAN* 

SIA 

THAI* 


Table 10: Overall Yield (U SD) 

1994 1995 1996 1997 


0.69 

0.78 

0.46 

0.60 

1.02 

0.48 

0.61 

0.67 

0.48 

0.63 


Average 0.64 


0.76 

0.85 

0.44 

0.60 

1.13 

0.50 

0.64 

0.66 

0.52 

0.65 


1998 


0.71 

0.81 

0.45 

0.56 

0.92 

0.44 

0.60 

0.75 

0.49 

0.65 


Mean 


(*) Forecast figure for 1998 


0.68 


0.65 

0.87 

0.36 

0.52 

0.80 

0.26 

0.61 

0.67 

0.46 

0.45 


0.64 


0.51 

0.86 

0.35 

0.50 

0.73 

0.35 

0.43 

0.54 

0.42 

0.44 


0.57 


0.66 

0.83 

0.41 

0.56 

0.92 

0.41 

0.58 

0.66 

0.47 

0.56 


0.51 


1996 to 1998 indicating that the Asia P 6 ren< V n tbe mdustry, especially from 
yields of came" tafte" ' C<W ° m ' C «■» overall 

In particular, THAI and KAL’s yields dropped sharply in 1997 which was in nart 

resu ’ COmPe,iti0n i0 3 Weail d< ™ a " d air buuto T* 

effects of the A^ ^ CUITenCy d opreciation. MAS’s worst yield came in 1998 when the 
ettects of the Asian crisis were finally felt in Malaysia. 

“sir* Tn'isr marsins 

due ,o relatively hfgher lab"o“ We " 

margin of 10.09% in the period from 1994 to I wT The ST ? " loWest avera 8 e 

with a mean of 13.70%. The main “son for KAT -ft oompanson is THAI 

relatively lower labour input costs. All oMn j°3 

SlS* ITS'iY™ 10 21 75% We “P'otod L staff' cost margins°of 
Except for JAL anH^rr 1° ^ !. nput C0StS in Japan ’ but il tumed out otherwise 

.2 ^ u SIA ’ he margms for a11 other carTiers di PP ed in 1998 This in part" 

should be due to the regional cnsis that has caused airlines to downsize in ordir tocut 

costs and remain competitive. Another reason could be the fact that total o 

$taff C ° StS in 1998 f0r 211 Asian ^Hnes .' t 

on rdecreairteifd " trendS reCently others are 


Table 11: Staff Cost Margin (%) 
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Airline 

1994 

1995 

1996 

1997 

1998 

Mean 

ANZ* 

21.25 

20.48 

20.66 

20.41 

18.07 

20.17 

BA 

28.59 

28.94 

29.25 

28.77 

27.17 

28.54 

CAL 

NA 

NA 

NA 

NA 

NA 

NA 

CX* 

27.19 

27.31 

27.37 

20.92 

26.99 

27.56 

JAL* 

22.39 

22.66 

22.12 

20.64 

20.93 

21.75 

KAL* 

10.67 

11.39 

10.34 

9.36 

8.69 

10.09 

MAS* 

20.85 

21.33 

21.30 

19.92 

19.12 

20.50 

QAN* 

30.23 

30.79 

30.29 

29.45 

28.34 

29.82 

SIA 

17.73 

19.29 

17.60 

18.60 

18.90 

18.42 

THAI* 

17.24 

18.60 

18.91 

19.98 

18.77 

18.70 

Average 

21.79 

22.31 

21.98 

21.78 

20.78 



(*) Forecast figure for 1998. 


From Tables 9 and 11, we may say that the staff costs, which, on average, have 
been decreasing since 1995, are not the main reason leading to the upward trend of 
break-even load factor. Airlines need to pay attention to other components of the 
operating costs to revert the problem. 

5. Fuel Cost Margin. Fuel costs, together with staff costs, are major cost items for 
airline companies. Fuel cost margin, calculated similarly to the staff cost margin, is 
expressed as a percentage of total operating expenses. 


Table 12: Fuel Cost Margin (%) 


Airline 

1994 

1995 

1996 

1997 

1998 

Mean 

ANZ* 

11.74 

11.43 

11.64 

12.97 

12.22 

12.00 

BA 

10.86 

9.48 

9.31 

10.78 

9.71 

10.03 

CAL 

NA 

NA 

NA 

NA 

NA 

NA 

CX* 

14.07 

14.37 

15.81 

16.77 

17.08 

15.62 

JAL* 

11.50 

11.11 

11.09 

12.91 

12.92 

11.91 

KAL* 

15.03 

14.89 

17.01 

19.26 

19.47 

17.13 

MAS* 

15.52 

14.30 

15.14 

18.13 

18.12 

16.24 

QAN* 

11.32 

10.59 

11.10 

12.25 

11.85 

11.42 

SIA 

18.28 

16.44 

14.80 

17.10 

17.10 

16.74 

THAI* 

11.92 

11.45 

12.90 

14.49 

15.45 

13.24 

Average 

13.36 

12.67 

13.20 

14.96 

14.88 



(*) Forecast figure for 1998. 


According to Bonnassies (1998), many Asian airlines had stocked a considerable 
amount of fuel. This could in part explain the expected drop in fuel cost margins in 
1998, as fuel expenses remain relatively stable while operating costs increase. 
Furthermore, the Asian economic crisis has depressed oil prices down to levels below 
pre-Gulf War levels. Even though many Asian carriers are expected to purchase more 
fuel in 1998 when their reserve fuels are mostly depleted, the depressed oil prices 
would still most probably keep the margin low. CX would benefit much from the low 
jet fuel prices due to the HKSAJSS peg. 

On average, KAL has the highest fuel cost margin, BA has the lowest. The margin 
movements also tend to move in the same direction for all the above airlines each year. 
The rise and fall of international jet fuel prices play an important role in this aspect, 
which dictates the broad trend of change in fuel cost margin across the industry. . 
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III. ANALYSIS AND RESULTS 

We now move on some formal analysis by using the data summarized in the 
previous section. In summary, we have the following measures: h 


Financial Measures 
PBT Margin (PBT) 


Operating Measures 


Overall Load Factor (OLF) 


EBITDA Margin (EBITDA) Break-even Load Factor (BE LF) 
Return on Equity (ROE) Yield (YIELD) " 

Net D/E Ratio (NDE_Ratio) Staff Cost Margin (Staff) 

.Foreign Exchange Net (FX) Fuel Cost Margin (Fuel) 

INOtC: IfScJon. ^ ^ VariaWC DamC ‘° ** USe * for ** discussions 


Z SeCd0n ' thOT " SOme "» a-ough non- 

The economic crisis will adversely affect all five of the financial measures- 

F^n nS, !t SeemS u, 0 ^ aVe 2 Seri ° US “P^S-UP” effect on the Break-even Load 
Factor and a sizable downward pressure on the overall Yield- 

* Fac,or - whiie - 

a “ en,pt ‘° pinpoi "* * ha *«» 


Analysis of Variance 


intrinc 116 n° diVCr ! ity the airlines, the variability for each measure is 

intrinsically dominated by the difference among the airlines In order tT™ 

^ e Z e Wth^ ab - lity °T the yearS> We must “ filter out ” heterogeneity effec'of 
earners. With this m mind, we can apply the standard two-wav ANOVA «,h^ 

<r«< earners as the blocking effect, ij iLds ,o the results stZaZ to^3 
From Table 13, we can make the following observations: 

* I h - e i‘" anC .'/- Z 71 T T- tnlly d0mi " ated by the airline effect - ^ relatively 

csa&Mar' 1 ' cris,s ’ has biBger 

Net D/E Ratio and the Forei^ Exchafg e C GrirIJL t oss a . Ve S1SniflCant lmpact 0n the 
For the operating measures, both the airline effect and the time effect will make 

siXtutae ST “ °" ly “ CePti ° n ° f ^ ° Vera “ ^ FaC ‘° r (a ” 0n - 


Table 13: Two-Way ANOVA Results 

Variable P-value for F-Test 
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PBT 

EBITDA 

ROE 

NDE_Ratio 

FX 

OLF 

BE_LF 

YIELD 

STAFF 

FUEL 


Airline Effect 
0.000 
0.000 
0.001 
0.151 
0.764 
0.000 
0.000 
0.000 
0.000 
0.000 


Time Effect 
0.314 
0.143 
0.209 
0.379 
0.768 
0.479 
0.040 
0.000 
0.004 
0.000 


Correlation Analysis 


As all measures used are comparable across the carriers, for each of the measures, 
we will pool all the observations together to create a single variable. This is equivalent 
to crash a small panel data into a single variable without the time dimension. The main 
reason for this pooling of a panel data is to further analyze any relationships among 
these variables. 2 We start with a simple correlation analysis by generating the 
correlation coefficient matrix (Table 14). * " " 


Table 14: Correlation Coefficient Matrix of Performance Measures 


12 3 4 


1 

PBT 

1 

0.254 

0.635 

0.300 

2 

EBITDA 

0.254 

1 

0.111 

-0.174 

3 

ROE 

0.635 

0.111 

1 

0.557 

4 

FX 

0.300 

-0.174 

0.557 

1 

5 

OLF 

0.053 

-0.031 

-0.060 

0.045 

6 

BE_LF 

-0.185 

-0.595 

-0.383 

0.038 

7 

YIELD 

0.084 

-0.503 

0.193 

0.289 

8 

STAFF 

0.233 

-0.412 

0.427 

0.166 

9 

FUEL 

-0.056 

0.592 

-0.345 

-0.375 


5 6 7 8 9 

0.053 -0.185 0.084 0.233 -0.056 
-0.031 -0.595 -0.503 -0.412 0.592 
-0.060 -0.383 0.193 0.427 -0.345 
0.045 0.038 0.289 0.166 -0.375 
1 0.446 -0.436 -0.252 0.128 
0.446 1 -0.130 -0.292 -0.062 

-0.436 -0.130 1 0.521 -0.794 

-0.252 -0.292 0.521 1 -0.575 

0.128 -0.062 -0.794 -0.575 1 


Note: Numbers in bold and italic are significant at 1% and numbers in bold are 
significant at 5%. Some variables have missing values, (n = 50) 


From the above table, we can make the following observations: 

• Among the remaining four financial measures, EBITDA does not significantly 
correlate with another other three. The highest correlation among any two of 
them is between PBT and ROE. 

• PBT does not significantly correlate any of the five operating measures, which 
is a bit of surprising. 

• It is equally surprising to see that the OLF is not significantly correlated with 
any of the four financial measures. 

• EBITDA is highly correlated with four of the five operating measures (the 
exception is OLF). 


After a preliminary check-up, we found that the Net D/E Ratio is very unstable in sense that it is very 
skewed to the right, we decided to drop this variable in the rest of our discussion in this section. This 
does not imply that this variable is not important. It simply says that we are encountered with a 
serious measurement problem. 
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' WELD, whicS n 4,.m UrB ’ "" W8hKt CMTe ' a,i °" b '^ >o FUEL and 

' mS 1 Md' RorS n «„‘ sTaff S. M^d^LD ^Tb" C ° S ‘ 
Cost Margin and EBITDA. ^ IELD, and between Fuel 


Causality Analysis 


particular^ relationship among the variables. In 

pot? ac A,* j ® nnancial measures, we will treat PRT pditha , 

KUL as dependent variables an H all rB1 > LBITDA and 

Gannas (FX)aa the (1“ d ™ ~ P ' US ^ ^ B - ta » 

XZZ7mZZt X “oi"! role 0f d' he — on 

estimated equation: regressmn model is used and led to the following 

PBT - -20.654 + L219FX + 0 3860LF - 0.294BE_LF + 0.655 Yield 

> ( ’’- 046) (0056 > 

(0.423) (0.996) 

(R = 0.229, Adjusted R 2 = 0.104) 

used in this study. yZC ** lmpact of 0 P era tmg measures, as the ones 

- • — • 

EBITDA - 101.945 - 0.973BE.LF - 12.963 Yield - 0.499Staff 

m ,_0 S « ( 'I‘ 078 ', ( ' 482) (-6.071) 

EBITDA ne ® a,lve ta P»s of Break-even Load Factor J d Staff Coe, u ■ 
EBITDA are expected. But it is nuzzlina tn ^ bt . . Cost Margin on 

EBITDA. Tins counter-intuitive res J!, i f™il 1° r0le of Yield 

on local currency into US dollar which • u ^ ause< ^ conversion of the yield 
of the cuiTent ? 'T** ^ the **• 

(Tab'o 2), while changes in EBITDA “““ htese^LnT”^ "‘“““fr 


J 

4 


acceptance range for a two-sided DW test is as fan* C °7t ! t,0n ° f the resid uals. With n = 50, the 
variables; 1.59 < DW < 2.66 for indelnden/v ° 'm 'f/ DW < 2 62 for two mdependen, 
variables. For more detail, refer to Smdenmund (1997,7.346). < DW < 2 ' ? ° f ° r f ° Ur mde P ende ™ 
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3. Determinants of ROE. Using similar procedure as for EBITDA, we have the 
following regression model that highlights its relationship with the operating measures 
and the foreign exchange gain/loss: 

ROE = 1 13.65 + 2.933FX - 1.392BE_LF - 0.957Fuel 
(4.29) (-4.421) (-1.644 5 ) 

(R 2 = 0.555, Adjusted R 2 = 0.522, DW = 2.185) 

The estimated relationship between ROE and independent variables is intuitively 
correct. From the discussions in the last section, we know that on average, carriers incur 
losses in foreign exchange. The above relationship tells us that better management of 
the foreign exchange risk will significantly improve the return on equity. As for the 
break-even load factor, it will adversely affect ROE during the current crisis, as the 
break-even load factor has been in an upward trend in recent years. 

4. Determinants of Yield. As the last part of the casual analysis, we want to how 
the basic operating measures affect the overall yield. This leads to the following 
equation: 

YIELD = 1.902 - 0.00890LF - 0.0487Fuel 
(- 1.644 s ) (-8.455) 

(R 2 = 0.653, Adjusted R 2 = 0.636, DW = 2.012) 

The above relationship is plausible even though the Overall Load Factor is insignificant 
at 5%. It is evident that the Fuel Cost Margin has a major role in affecting the overall 
yield. 7 


IV. PROBLEMS RECONCILED 

After looking through various performance measures in Section III and quantitative 
analysis in the previous section, we now turn to specific financial troubles faced by the 
airlines as a result of the economic crisis. It is well known that the airline industry is 
extremely sensitive to the economic environment due to the high operating leverage. 
The extent to which a country’s economy performs largely affects the carrier’s overall 
performance. In this section, we look into three main areas that have been largely 
influenced by the financial crisis, namely (a) foreign exchange losses due to transaction 
exposure; (b) inflated operating and financing costs; and (c) decrease in demand for air 
travel. We will include Garuda Indonesia and Philippine Airlines (PAL) in our 
discussions in this section. 


The /7-value for variable FUEL in this equation is 10.8%, indicating that it is insignificant at 5%. We 
included this variable to improve the model fit and to generate an acceptable DW statistic. 

6 The p-value for variable OLF in this equation is 10.5%; so it is insignificant at 5%. We included this 
variable to improve the model fit and to generate a better DW statistic. 

7 On the other hand, we should be cautious when we interpret this relationship as the overall yield has 
been converted to US Dollar, which is subject to exchange rate fluctuations. 
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Foreign Exchange Losses 


Transactional exposures arise out of changes in the value of foreign currencies 
un erlying outstanding contracts. The prevailing exchange rates will determine the 
actual amount (m home currency) that has to be paid when the unsettled contracts are 
due resulting in exchange gams and losses. Examples include aircraft purchase 

Japan^e^en deb t^ USUaHy den ° minated in US dollars > and obligations to^epay a 

There are several airlines in our study which have incurred relatively large foreign 
exchange losses due i to the weakening of their respective domestic currencies. Thele 

Secrion m^THAT 1 ^’ P ^’ KAL and Garuda ' Accordin g to our findings in 

Section III, THAI is so far the most severely affected airline. Since July 1997 the 

value of baht has declined by approximately 33%. THAI’s foreign exchange ’loss 

almost doubled in the 1997 fiscal year compared to the 1996 fiscal year. This was the 

largest mcrease among all the expense items. In addition, its net debt to equity ratio 

reached a staggering 7 ,994% in 1997 after translating all debts into THAI baht It is 

safe to say that the foreign exchange loss contributed largely to the increase in THAI’s 

^”T nSeS ’ 3 plunge in its 1997 PBT mar S in (Table 3) to a negative 

35.27/o. Previous year s PBT margin was a positive 6.26%. 

. PAL has bee n burdened by huge debts, which totalled around US$2.0 billion owing 
over 9,000 creditors and suppliers. The main contributing factor is PAL’s ambitious 
ee expansion and modernisation plan in recent years, resulting serious financial 
ligations adversely affected by the untimely economic crisis which has weakened the 
Philippine peso by around 30% against the US dollar since mid 1997. 

In the midst of the crisis, MAS has a relatively higher foreign exchange loss 

toTv I° th * airlmeS m thC StUdy ' Bef ° re * e monetai r board intervened in an 
attempt to stabilise the economy in September 1997, the Malaysian ringgit has already 

depreciated approximately 34% against the US dollar. This severe devaluation of the 
ringgit dealt a significant blow to the financial standing of MAS which has a 

imoS f a T 8C 10 eq “ i,y ra,i ° < Tab " «■ Higher lev^c ™ uld 

imply higher transaction exposure nsk. In 1998, the carrier’s foreign exchange loss 

zt™ z xrrt compared margin ° f ° i5% ^ previ °- *2 

year (Table 7). Effective debt repayments m nnggit have increased by a large margin 
resulting in the increase in foreign exchange loss. ® ’ 


US dollar to Im^prt 1 ' w XT’ thC K ° rtan WOn fe " by aboul 48% 

S dollar Its 1997 PBT margin fell deeper into the negative zone while its foreign 
exchange loss margin increased from negative 3.06% to negative 10.92%. Its financial 
reports revealed an mcrease in total operating expenses over the same period 
Therefore, the increase m foreign exchange loss margin could not have been caused by 

^ d f,7 C f C m 0pe ' atln f costs ' Rather > the increase in foreign exchange losses was a 
result of currency devaluation. 

Comparatively, the Indonesian rupiah fell the most against the US dollar In 1998 
the rupiah averaged around 80% weaker than the average rates existing before the 
crisis, n this respect, Garuda has been reported to be in critical condition. Garuda’s 
foreign debt amounted to nearly USS300 million, of which SI 00 million was already 


' The findings exclude Garuda and PAL. 


due. According to Indonisian Minister for State Enterprises, major restructuring is 
needed for the airline, otherwise “Garuda planes which fly overseas will be 
confiscated”. It is evident that the basis for the confiscation is attributable to the non- 
repayment of debts. 

Inflated Operating and Financing Costs 

Operating costs include aircraft lease payments and fuel costs, which are two of the 
major cost components for airline companies. Financing costs include debt interest 
payments, on which we would focus our attention since many airlines have heavy debt 
burdens. All the Asia-Pacific airlines included in this study, with the exception of 
Cathay Pacific 9 , are experiencing rising operating costs, mainly as a result of weakened 
home currencies. From Table 9, it is clear that the average break-even load factor has 
been increasing in recent years, signifying increasing costs. Debt-ridden airlines are 
faced with high debt costs, in addition to rising operating costs. Rising operating and 
financing costs have significantly affected the carriers like THAI, MAS, KAL, PAL 
and Garuda. 

Based on Table 3 (PBT Margin) and Table 4 (EBITDA Margin), we observe that in 
1997, KAL’s PBT decreased despite an increase in EBITDA. This would signify a 
significant increase in interest as well as amortization expense. Depreciation expense 
has decreased due to a revision in KAL’s accounting policy 10 . Tax expense is out of the 
picture for both indicators (PBT and EBITDA). Therefore, interest and amortization 
expenses must have increased. A further inquiry into KAL’s financial statements 
revealed a 40% increase in the item “Interest and guarantee charges”. Nothing was said 
regarding “guarantee charges” in the financial report. With relevance to interest charges 
however, we do see a large increase in debts (after all foreign debts are translated into 
Korean won). Consequently, interest charges have increased substantially. From Table 
12, it shows that KAL’s fuel cost margin has increased from 17.01% in 1996 to 19.26% 
in 1997. The increase is significant because fuel costs have risen at a faster rate relative 
to total operating costs. In addition, the airline’s fuel costs increased by about 17.3% in 
1997 while its seat capacity rose by only 8.4%. 

Decrease in Demand for Air Travel 

The third factor that has been largely affected by currency devaluation, and the 
subsequent economic recession, is the drastic decrease of demand in air services, 
mainly passenger demand. The weakening home currencies have made travelling for 
locals more expensive, thereby adversely affecting outbound traffic. We would expect 
inbound traffic to increase, as Asian countries have become cheaper destinations. 
However, reports in traffic statistics have indicated a general fall in inbound traffic too. 
Reasons cited include the 1997 haze from burning forests in Indonesia, and political 
and social unrest in the region. The already declining Japanese economy has also 


9 Operating costs of CX did increase, but it was due mainly to increased flights and not to currency 
devaluation. 

10 The useful life of aircraft was increased from 10 years to 13 years, resulting therefore in a decrease in 
depreciation expense of W197,000 million for the penod. The salvage value of aircraft, property and 
equipment arc depreciated for a change, causing an increase in depreciation expense of W4,653 
million. The net effect is a fall in depreciation expense of W192,347 million. 
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affected intra-As, a travel, adding to the decline in air travel because Japan has been the 
main origin market in Asia-Pacific. The net effect is over-capacity during recession 
which is experienced m different severity by all of the Asian airlines in this study. 

The overall yield (Table 10) has been falling since 1995, in part due to a prolonged 
economic downturn in Japan. The falling yield is further compounded by weier 

dUring the CUrrent recession - Overall load factor 
falHng traffic^ PP “ 1998 ’ reflec,ing P«>blem of over-capacity amidst 

rv^i le , 0,h ' r Mt with 61li ”8 due largely to currency devaluation 

j .. , c me m deutand is notably because of their now relatively strong Hong Kong 

dollar that ,s pegged to the US dollar. CX's fares became more expensive to S 
haveners Md this lowered overall demand for CX even with aggressive discounting 
This, m turn, adversely affected the earner’s earnings; the impact is greater on the 

earner s revenue rather than on its costs, as opposed to the situation faced by other 
Asian earners. J 

Other Issues 


The Japanese airlines have high inherent costs which resulted in relative weaker 
cost-competitiveness. Before the crisis, this situation was compensated by high yidds 
Japanese earners have the highest average yields among the airlines studied 
However dimng the ensis, overall yields fell while costs of these airlines, which were 

JAL added ’ m ^“ ed toher - This added to the erosion of profits, and for the case of 
JAL, added to further losses. Deregulation and the new US bilateral too will likelv 
cause the yields to decline further, leaving JAL in the midst of increUd compeS 
and high unit costs^ Although its widely spread network provides exposure to ^strong 
Europe^, and U.S markets, JAL remains levemged to Japanese outbound mS 
trends. A prolonged recession in Japan has certainly depressed the domestic demand 
thus causing further downward pressure on its performance. 

, ?° *“! Taiw an seems to one of few economies that are least affected in the region 

by the Asian ensis. The New Taiwan dollar devalued only slightly when compared to 
many other Asian currencies. In this respect, CAL is relatively better off S most 

H But a P x°° r Safety reCOrd m recent years (two air crashes - one in Nagoya 

( ) and one in Taipei (1998)) has seriously tarnished the carrier’s image Its 

recovery would take considerable time to materialize. On top of this CAL has to coune 
with increased competition from the new entrants such as EVA Air. ' P 

In Indonesia, the social unrest and political uncertainty crushed the investors’ 
confidence m the country and certainly affected air traffic. In 1998 passenger load 

duc to unr^ 4 aS r “ 43% - tob0Und flightS h * d «P=rienced „ e ar zL loadfj^ 
nr^enti T ^ WOnymg lssue is one concerning the millennium bug. Garuda is 
presently the only airline in the region which is not Y2K compliant 

The misfortune of a temporaiy closure of PAL in September 1998 was a result of a 

2* ? thC P1, ° tS ’ Uni ° n " Pr ° teSt ° f the enforceme * of a contractual term that 
S ma t nagem T t t0 ‘‘ retire pil0tS With 20 years experience or 20,000 
worcerv-H p at ^ system ' wide stnke paralysed operations and amassed losses; it 
“ d ^ C ° ndltl0n m mids t of the crisis. After talks broke down between the 

as^ts’’ TlLTah PAT Un, ° n ’ ° peratIOnS Were ceased t0 m ' ll S ate losses and “preserve 
assets . Although PAL resumed operations in October 199S, its financial viability is 
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still hanging on the balance. It is still looking for a white knight to bail the company out 
of the dire situation. 

At this point of time, the recession seems to be bottoming out and Asian economies 
are on the way to recover. Many of the Asia-Pacific airlines still have a considerable 
way to go before their financial problems are resolved. Suitable strategies are needed to 
aid the carriers ride out the economic downturn. 


IV. CONCLUSIONS 

Asia’s economic boom came to an abrupt end in the middle of 1997. All airlines in 
the region have been adversely affected in one way or the other. The main source of 
financial trouble in this period of economic downturn, as experienced by most airlines 
in out study, is currency devaluation. This in turn created heavy financial burdens in 3 
main areas: (a) foreign exchange losses due to transaction exposure, (b) inflated 
operating and financing costs, and (c) decrease in demand for air travel. Airlines which 
have suffered huge exchange losses include THAI, PAL, KAL, MAS and Garuda. This 
group of airlines is suffering from high operating and financing costs, in particular, in 
aircraft lease payments, debt interest payments and the erosion of the benefits that could 
have been enjoyed if not for unfavourable exchange rates. All Asia-Pacific airlines in 
our study are also affected by falling air traffic. Outbound traffic decreased as expected 
while inbound traffic took a surprising decline. The reasons for the latter are the 
regional haze, and social and political unrest. Another major factor to the overall 
decline in air traffic is attributable to the deterioration of Japan as an origin market in 
the Asia-Pacific region. 

There are other issues that compounded the effects of the recession on the airlines. 
Some of these were already existing before the downturn - several airlines were already 
in financial trouble before the crisis started. The crisis worsened their situation and 
made the need to resolve the prevailing problems more pressing. Japan’s prolonged 
recession has directly affected the performance of JAL. CAL has a poor reputation for 
safety while Garuda was plagued with institutional burdens and the millennium bug. 
PAL was in the middle of an ambitious fleet expansion and modernisation plan when 
the recession struck. To make things worse, its operations were severely affected by a 
system-wide strike, which eventually led to the temporary cessation of operations. 

We have found that the Foreign Exchange Gain or Loss has a significant role in 
influencing an airline’s performance. Therefore proper hedging of foreign exchange 
rate risk through the use of financial instruments is a good way to reduce exposure in 
this area, especially when the economy takes a downturn. QAN has demonstrated that it 
could still reap profits despite having a high average net debt to equity ratio. Although 
the Australian dollar depreciated against the US dollar, and that US debts make up the 
majority of QAN’s large debts, QAN did not seem to suffer a heavy financial blow in 
this aspect. Airlines should pay more attentions on risk management, especially during 
aggressive fleet modernization and capacity expansion. 

There should be an appropriate balance between acquiring and leasing aircraft, 
which should be integral part of risk management strategy for any carrier. Aggressive 
capacity expansion through acquisition would considerably strain an airline’s bottom 
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Sr Th T' C downturn. Aircraft leases do increase costs in short run- but the 
benefits of being able to better control its capacity usually over-weigh the pe’naltv of 
terminating leases. The sale-and-lease-back strategy is also a good mecSm to 

SSaT”’' B “‘ th,S ° Pti0n may n °' be ftasib,e f0r CaiTierS Wi,h as ' fa 8 

For debt-ndden carriers, it could consider converting its debts into equity/shares bv 
implementing major restructuring plans and cost-cutting measures. But such kn exe2 
is usually a tough sale to creditors. Furthermore, institutional constraints such as 
foreign ownership, may make such as rescue plan infeasible for trouble carriers. 

It is clear that the full impact of the crisis still has not been fully reflected at this 
point of time. A similar research could be conducted at a time when Asia’s economy 
has recovered so that a better picture of how the airlines are affected by the crisis could 
be obtained. In addition, since the scope of this study is limited to 11 key carrieTin 

StUdy may bC nCeded t0 haVC 3 mUch br0ader covera g e of. earners 

Additional research is still needed in the area of airline financial management 
especially concrete nsk management models. New capacity planning modefs must 
weigh in the financial risks of the aircraft ownership. S S mUSt 
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Abstract This paper presents an integrated picture of the reform and development of China’s 
air transportation industry in recent twenty years. According to the difference of its 
characteristics, we divide the period into three states. In the first stage, the civil aviation 
sector was separated from control of army so as to bring some business aspects to it. The 
operating power of air transportation began to be separated from administrative bureau in the 
second stage. Six trunk air carriers as well as more than a dozen of small airlines were 
established to seek profit on the rapid growing market. In the third stage, the enterprises in 
the industry were given more operating power and regulation of the market was somewhat 
loose. Meanwhile, the growth of demand for air transportation slows down, and air carriers 
compete intensely. Faced with the tendency of deregulation and globalization of the industry 
in the world, China’s government begins to transfer its policy implication from pro- 

competition to consolidation. A wave of merger and acquisition in the industry of China is 
coming. 

* Ccrrfj p*.-. A-,. 
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I. INTRODUCTION 

As China moves from a centrally planned economy to a market economy, many sectors have 
witnessed, for the last 19 years, either policy liberalization or a shift in decision-making power 
from central to local government. By 1993 China's economy had become essentially a market 
economy in the sense that some two-thirds or more of national output was produced by 
profit-seeking economic units. Although rural reforms turned out to be very successful, the 
industrial reform proved to be much more difficult. Industry is the largest sector of the Chinese 
economy, accounting for 50 percent of total output and 80 percent of exports, and employing 
more than 100 million workers in 1992. 

The core of China's industrial reform has been the reform of thousands of large- and medium- 
size state-owned enterprises (SOEs). Most of the existing literature on the SOE reform is based 
on cross-section studies of many industries. In a comprehensive survey of Chinese enterprise 
reform, however, Jefferson and Rawski (1994, p. 50) pointed out: "The problem is complex: the 
population of state-owned enterprises is large and diverse; the reforms are partial and uneven; 
they consist of measures that permit (rather than mandate) new course of action; and outcomes 
are ambiguous. A full analysis must penetrate to the enterprise level and transcend the evidence 
available from anecdotes, small samples, and fragile statistical aggregates." This suggests an 
industry-case-study approach. 

This article describes the process of regulatory and enterprise reform in the Chinese airline 
industry and its impact on the industry’s performance. China’s transport sector is one of the 
largest sectors of the Chinese economy while aviation has been the fastest growing mode since 
the early 1980s. Table 1 shows the composition of non-urban transport activities (passenger 
kilometers) in recent years. The average annual growth rate of civil aviation in China was 
20.7% during the 1980-94 period - 4.3 times the world average, while the average annual 
growth rate of all modes of transportation was 9.9% in the same period. Air transport has also 
become more important in intercity transport: its proportion of passenger kilometres of all 
modes has increased from 1.7% in 1980 to 6.4% in 1994. In 1994 China ranked 8th in the 
world in terms of total air passenger-kilometers performed, compared with its 33th place in 
1980, while its domestic passenger-kilometers ranked 4th, just behind the U.S., Russia and 
Japan. 

TABLE 1: Modal Split in Non-Urban Transport in China (Billion passenger-kins) 


Modes 

1980 

Ratio (%) 

1985 

1990 

1996 

Ratio (%) Annual Growth 1980-96 

Rail 

1 38.3 

60.6 

241.6 

261.3 

332.5 

36.4 

5.6 

Road 

73.0 

32.0 

172.5 

262.1 

490.9 

53.7 

12.7 

Water 

12.9 

5.7 

17.9 

16.5 

16.1 

1.8 

1.4 

Air 

4.0 

1.7 

11.7 

23.0 

74.8 

8.2 

20.2 

Total 

22S.1 

100.0 

443.6 

562.9 

914.3 

100.0 

9.1 


Sources: Transport (1997). 


This tremendous growth is due to both the reform of the industry and the rapid national 
economic expansion. We divide the process of the reform into three stages. The first stage 
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"" 8 °' S When Ch ' M ' S ^ and the central government 

transfered ,ts at.ea.ion to economic development and ended in 1987, when the civil aviation 

reforming progmmme issued. In the period of prelimimuy reform, CAAC sepamted from the 
army and some bas,c operating power gave to regional administrative bureaus, which stimulated 
a tremendous growth of 25.8% per year during the stage. The second stage wen, through the 
process of building Six trunk airlines, from the establishment of China Southwestern Airlines in 
the end of 1987 the departure of both the China Southern Airlines and the Baiyun 
International Aiiport (in Guangzhou city) Dorn the Guangzhou civil aviation bureau in the end 
of 1991. In this period, the CAAC monopoly was broken. Six commercial-orianted, trunk 
airlines bagen to be built and many other new air earners invested by local governments and 
arge enteiprises also entered to seek big profit in the rapid growing markM . The w 

fonned a situation of oligopoly in which six hunk airlines sham 75-80% of die market while die 
other air carriers of more than a dozen fight for the rest. The third stage began in 1993 when 
more operating power was released to die enterprises in aviation sector. The tremendous ^rowd, 
of a,r transportation (say, more than 25% of annual gmwdi) seems to cease in this period Load 
actor decreases and some inefficient air carters loss money, airlines are competing intensly in 
the imperfect regulated mviromem. China's airline indushy offers an interesting and prominent 
example of profound changes in a state industry caused by a historic reform experiment Taken 
together, these two observations suggest that an examination of this industry may be particularly 
usefti to study China's SOE reform and to further draw implications for die general process of 
completing dans, non from a centmlly planned economy to a market economy. 

Our second objective in this article is to better undemdmd the development of China's air 
transport and its aviation policy. The airline mdusny is currently undergoing major structuml 
changes throughout the world. There is a world wide tendency to deregulate/liberalize die 
airhne mdusny and promote competition in both domestic and international marked . 
Global, zatmn of the mdusny seems increasingly likely; experts predict that a small number (5- 
10) of global carrier networks are to be formed within the next decade. The rapid growth of 
Chmas economy, size of its population, and geopolitical importance of its location in Asia, all 
pen, that China will likely play a key role in shaping die partem of airline networks in Asia and 
the linkage w„h other continents. Despite its importance little has been written on the Chinese 
airline mdustiy. This article is a step towards filling that void. 

The article is organized as follows. Sec, ion II contains a brief description of the history of 

Chmas air transportation. Sec, ion 1I1-V describes three stages of regulatory and enterprise 

reforms the air transport sector tespetively. The analysis goes with the methodology of 

industrial organization, focusing on the impact of change of government's regulation and 

polices to enterprises' behaviors and market performance. Sec, ion VI contains conclude 
remarks ° 

II. HISTORY (1949-1980) 
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China’s airline industry was founded during the early 19S0s when ,h. 
and needed airlines as a national instntmem to cany ou, its '“h 1 ' 51 '"' 

administration, hade and tourism. Prior 1980, the indusny was a sem, 1, t 0 '™""'"' 

with the Civil Aviation Administration of China (CAAC) « a d JL 1 "S"™ 

Air Force, then the Militay Commission, for m^f 1 “ h l ** 

within CAAC was a fourdevel adminishation system- CMC six rest ^ 
bureaus, twenty-three provincia, civi, aviatton bureaus, and T* 

CAAC combined conhol of flight operations .in™ tl0n SIatlons 

indusny (such as traffic ri^ts and other reguta Js) up^IILt ^ 

The lower-leve, operation units couid no, make imponan, opera, iona, decisions andtTnm 

rr - 

Prior to the reform, China’s air transportation industry suffered its unsatisfactory n.rfn 
of the traditional cenha, planned system. Fust, the airhne indushy 

ftnmtca, losses. From 1953 to 1978, flic indushy had witnessed fourteen years of finan 

os^s even after taking account the cenha, government’s subsidy to the Lushy oTfc 

fourteen years, the 1968-74 period produced seven consecutive years of losses staling 
million yuan (Shen, 1992 ). totaling 360 

Second, demand for air services was severely suppressed under the old system and as a result, 
the development of the airline indushy was stagnant. The air share of domestic intercity traffic 
volume remained largely constant a, about I percent over the 1950-80 period. The volume of air 
ranspottation whole counny in ,975 was only 1,538 million RPKs, less than ,% compared 
a of top three a, rimes m the United States in 1997. The main task of air transport,™ was for 
emmen, administration: most passenger travel by air was fo, administrative affairs for 
vmous levels of governments and large state-owned enterprises rather than doing business 
lack of commerce! demand made the airline market rather small. Moreover the miliary 
management of a, rimes and airports created no competition in the market and resulted in 
efficient and low quality services, further stifling demand. In fact, ,, took 24 years (after 
1950) for CAAC to reach the highest traffic level in the Chinese aviation history (Wan. 1 989) 

III. PRELIMINARY REFORM (1 980-87) 

The reform of a, rime industry in China was started from the end of 70’s, which was mainly due 
to the China’s economic reform. The centra! government began to focus its attention on 
economic development and expected to rebuild its economic structure and regulators- system 
through economic reform, transferring a centralised planning economy to a mlativelv 
ecemrahzed marke, economy gradually As a result, the National Income China has 
mcreaseo 2.5 times during 80 s. with an average annual growth rate of 8.6%. compared with 
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that of 5.8% in 70’s and 4.0% in 60% <CSSB,1992).Thi s strongly stimulated the demand for air 
transportation and requested the reform of the industry. 

On the eve of the Third Plenum of the Party Central Committee in October 1978 Mr Deng 
Xiaoping stated that civil aviation should follow a similar direction as a modem’ enterprise. 
Since 1980, The administrative structure was reformed first in 1980 and then again in 1982 
which effectively separated civil aviation from the army. This offered the industry the 
opportunity to bring back business aspects. At the beginning of 1981 the centra! government 
adopted the policy of ‘self-responsible for losses and extra-profit retention’ towards the airline 
sector. The policy was further simplified to a one-nine division of airline revenue between the 
state and CAAC. Within CAAC, six regional civil aviation bureaus were given the 
responsibility of managing their own revenues and costs in 1979. The practice was further 
extended to twenty-three provincial civil aviation bureaus a year later. Furthermore, CAAC in 
1982 extended the profit-retention system to six regional civil aviation bureaus and gave them 
more autonomy in making operational decisions. 

In spite of the fact that key decisions power were still left in central government, these 
preliminary reform made the industry expand from 1.8 billion passenger-kms in 1977 to 18.2 
billion passenger kms in 1987, with average annual growth reaching 25.8% (compared to that 
of 8.5% from 1949-77). The labor productivity increased twice from 1980 to 1984 (Wane 


Moreover, it had no opportunity to improve its competitive ability in practice as CAAC still 
held most decision power for management of air aviation and there was no room to form the 
competitive mechanism. 


IV. REFORM OF RELATIONSHIP BETWEEN 
ENTERPRISES IN CIVIL AVIATION (1987-92) 


ADMINISTRATIVE BUREAUS AND 


Reforming program 


Though departing from the army, the airline industry could not meet the demands of China’s 
rapid economic expansion in the traditional strictly centralized administration. Meanwhile, 
central government could not afford the immense investment on developing the industry. 
According to the principles of departure business from administration, reduction of 
administrative levels, simplification of governmental functions and decentralization a 
comprehensive reforming program, -Report on Civil Aviation Reform Measures and 
Implementation" issued by the State Council in January 1987. The main goal of this reform 
program is to separate the regulator from also being the operator and to break the CAAC 
monopoly. The major ideas in the program included : (!) simplifying the traditional four-level 
administration system to a two-level system: the national administration and the local bureaus 
(2) establishing six state-owned trunk airlines (Eastern China, North China. South China, North- 
eastern. South-western and North-western) were to establish their own airlines which graduallly 
would be accountable for their own revenues and costs under the complete responsibility 
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system’. (3) separating airports operations from airway administration and making them become 
independent businesses to serve for all the airlines. (4) easing the market entry of the industry. 
(Wang, 1989): 

Building of trunk airlines 

The new program was implemented initially within the Chengdu and Shanghai regional civil 
aviation bureaus, respectively. As a result, China Southwestern Airlines, based in Chengdu, 
was established in December 1987. In the following June, China Eastern Airlines, based in 
Shanghai, was established. With the success of the Chengdu and Shanghai "test-run," the other 
four airlines were established, though the process lasted for five years: Air China (based in 
Beijing) in late 1988, China Northwestern Airlines (based in Xi’an) and China Northern 
Airlines (based in Shenyang) in 1989, and China Southern Airlines (based in Guangzhou) in 
1992. These air carriers are profit-seeking units and are directly responsible for air services 
provision. Each decides its flight frequency and sales outlets, selects inputs (e.g., crew 
members, flight attendants and their employment and compensation contracts), proposes aircraft 
purchase and route entry, and makes other operational decisions. 

With the establishment of these independent, commercially-oriented airlines, the main task of 
CAAC is of regulation and coordination, such as issuing airline license, approving route entry 
and exit, pricing, designing strategic plans for the industry, issuing policies and regulations to 
maintain safety and to improve competition and efficiency, and negotiating bilateral air services 
agreements with foreign countries. CAAC was expected no longer the operator of air 
transportation, and the new role allows it to focus on designing efficient mechanisms to fulfill 
its regulatory function in adjusting and regulating the market. Similarly, the main mandate of 
regional civil aviation bureaus is administrative, such as coordinating air traffic control and 
regional airport development. However, in fact, CAAC still kept the power in appointing and 
removing chief managers in those trunk airlines and indirectly influenced their operation. 

Market entry 

With the easing entry of the market, many new air carriers was built and sought profit in air 
transportation. There were 41 airlines established in China, of which 28 provided both 
passenger and cargo services in the early of 90’s. Besides those trunk airlines under CAAC, 
second type of those carriers was funded by local government - Shanghai Airlines, Xiamen 
Airlines and Sichuan Airlines are the largest and most profitable among them. The third type of 
them was jointly owned by CAAC, local government or large corporations e.g. Zhejiang 
Airlines which was owned by China Eastern Airlines and the Government of Zhejiang 
Province. 

As for route entry, CAAC simplified its approval procedure and in general encouraced air 
carriers to open new routes. Here airlines, in consultation with airports, proposes their new 
routing plans and CAAC holds meetings e\ery year to coordinate route entry among airlines. 
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Although CAAC's approval is required for route- mm, 

get approved without much trouble. ’ ° S ° 1 C a,rllnes ’ requests seemed to 

Unexpected tremendous demand 

The growth of air transportation was so dramatic that not only foreign experts but , n.- ■ 

government officials and experts could no. expect it to I9 K 1T 
Development of the State Council, an economic brain trust of the central ^ 

“ 77“ f " ° f 1 *' a**’* * transportation till the year Im^RcsTum 

The toml tonne-ktlometers perforated, toe passenget-ldlometera perforated and toe f' 
earned m air transportation in China in 2000 will reach 5-5 5 bln „< 1 P “ s '" 8 ' rs 

millions mspec.iv.ly, wito an average mutual growto nrte of 13 | 2 6% n 0 n‘7 ^ 

12.3% during the last fifteen years of this century. ’ • 9 ’ 13 ' 5/1 Md > 1-5- 

However, the actual figure exceeded the estimate by far The China c, t c . . 

0992) reported that the actual average annual growth rate of air m, “ Bureau 

was nearly 20%, mainly due to to. rapid economic development mtdTT" “T' 
airline industry. " “ le deregulation in the 

Wore, when "toe Ten-Year Program and to. Eighth Five-Year Plan of n , 
tv, I Aviation’ was designed in 1990, almost all toe imporaut. tadi were ^ 'llfteTfr'"' Z 

original estimation presented five yearn ago (CCTA 19921 n,e , , m 

Passenger naffic in air oansportation in '995 « Z ^ ^ 

traffic reached 4.26 billion tonne-kilometers in 1999 t . . 2 ' ^ Voiume of 

Meanwhile, the load factor in the whole industry in Zt yw w« ^ 2 ' S ‘ ima “ ^ 

domestic load facto, being 86,9, implying toa, much potential demand o “ Z ““ 
passengers failed to be served. d f ar ° Und 10 million 

Market concentration 

Figure 1 Distribution of Market Share in RPKs in 1991 
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The roaring expansion on demand made the average profit was not accompanied with the 
market concentration decrease. 

There often happens somewhat dramatic thing in history. When the government worried about 
that the capacity of air transportation can’t match the growing demand and all the China’s 
airlines were eager to order more aircraft, the peak of the growth of air transportation appears to 
have gone. 

V. REFORM OF ENTERPRISES AND MARKET (1992 till now) 

The airline industry has developed very fast since the end of 70’s and is becoming a critical 
transportation mode in national economic growth. It has changed from the sector which 
government needs to subsidize to the one with large profit ( the average profit rate in the 
industry was 30% in 1990). However, there were still some problems worried with the 
government. The first thing is that the air carriers, especially the trunk airlines under the CAAC 
had not enough operating power to become independent economic entities, their lower labor 
productivity and poor service quality made them cripple in competition with foreign airlines in 
the international market. Survey shows that on the most international routes served both by 
domestic and foreign air carriers, the former usually share only one third of the market with 
lower price and higher cost. 

The second is that, after annual growth rate of more than 25% in 80’s and early 90’s, the roaring 
growth of air transportation seems to have ceased since 1993. Some inefficient airlines were 
faced with high costs, excess capacity and low load factors, leading to heavy losses. In fact, the 
average load factor in the industry dropped down from 78% in 1992 to 69% in 1994, and the 
load factors on some routes even reduced to 20%. 

The third thing is that the structure of investment in 80’s did not meet the demand, too much on 
aircraft and less on airport and other infrastructure. All the problems should be solved through 
pushing the reform forward. 

5.1 Change of Regulation and Policy 
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Releasing more power to airlines 

By the end of 1992, the State Council had authorized the f 

W °“ | d fomi a ™ g uard of the next phase of China’s econo “"T 0 " ° f 55 COrpora,e roups that 
given increased freedoms incinding special rights to ''° Pm ' nt ' These groups were 

holding structure that held interests subsidiary ‘ hr0 “ gh * C0[ P 0rate 

China Eastern Airlines and China ^ **“■ 

60%, were among them. This offered the top three «' "r ” *1"* Shar ' d the markel round 
interests and to obtain more opentting freedom For e T * ° PPOrt “" i ' 5 ' ,0 ‘«™rsify ta 
(CEAG), the China Eastern Airlines fCEA) a ” the China Eastern Air Group 

(including *a, of Chaimtan,. T “ °™ P — 

operating m real estate, imports and exports advert' ' P ,S ma e U P of 16 subsidiaries 
the China Eastern Air Group Finance Co. - a ° te,S ** t0Udsm ’ air catering, and 

the headquarters of the Bank of China. CEA controls the ma^^T ° rgani2ati ° n a PP roved by 
these companies. Jonty ofthe voting stock in most of 

After the formation of corporate groups the three r 

rights: (1) to buy or lease aircraft ani other ^moT “ ^ f0,,0Wing SpeciaI 

CAAC); (2) to borrow money from domestic or intemaf (after consu *tation with 

enftty; (3) to appoint managers to most ofthe key po^I " “ ^ 

and vice presidents of CEAG and its major suhcirT • w * exce Pfon of the presidents 
.0 market demand Condi, ions, subject ^ ««*-. 

overseas postings for frs staff (a discretion notmaiiy resfrtdJL T W “ “ PPr0 ''' 
such as provincial governments). Senior adm 'mstrative levels 

Opening domestic market 

“ - - — - -P- ,n 

(no more than 35-/. of capita, share and 25% of votC^Tf^ ***’ 

in the industry is Hainan Airlines into which a • ? . . * fi Case ° f the joint venture 

to acquire its 25% of stock in 1995. China Eastern" XT T*"* S ° me US$25 mi,lions 
their stock in Hong Kong Stock Exchange in the f 1^ ^ Ch ' na S ° UtherT1 Airlines issued 

foreign invesmten, on airpon and other infrasfructure, bu, fhe oace^ ™’ e 

air transportation seems not fast. P ° ° pen domest ic market of 

qualification of existing air carriers iTiMl This^mfdieMhe^^C^n^to r * eXamin ’ n ® d 1 * 
from pro-competitive policy to consolidation policy. " S<! i,S 

Investment mechanism and structure change 

■— *• »■— “,T— « 


18/1 1/98 


The Reform and Performance of Air Transportation Industry of China 


10 


the Xiamen municipal government in 1988, including all the fixed and working capital of the 
airport and personnel. This stimulated local government to invest on airport. During 1986-92 
46 airports in the country were built, upgraded or expanded, in which 3 1 were invested totally 
or mainly from local governments. For the total investment of 4.4 billion yuan for 46 airports’ 
construction, local government shared 3 billions yuan. 

In 1993, the Hongqiao Airport in Shanghai, the third largest airport in China, followed the suit. 
Other airports were decentralized gradually over the next several years while new airports were 
managed by local governments from inauguration. Shanghai municipal government, for 
example, is encouraged to build another airport so as to meet the growing demand. A new 
airport located in Pudong region is under construction. Its designed capacity is 60 million 
passengers and its first runway will be in operation in the end of 1999, the local government 
affords the 10.7 billion yuan (US$ 1.3 billion) for the project of first period. 

Besides that, CAAC established the Fund of Infrastructure Construction for Civil Aviation in 
1993. Domestic airlines should pay the with 10% of domestic revenue and 4-6% of international 
revenue. Meanwhile, the corporate’ income tax rate was reduced. The structure of source of 
investment on infrastructure has been changed (see Table 2) and the sum of firm’s own capital 
and the input from the fund has increased and shared nearly half in the investment on 
infrastructure. This new mechanism stimulates the investment on infrastructure to grow as an 
annual rate of 53% during 1992-96 (see Table 7). 

Table 2 Distr ibution of Sources of Investment on Infrastructure of Air Transport (mill ion yuan) 
1992 % 1993~ % 1994 % 1996 % 


Gov. Capital 

32 

3.09 

132 

5.66 

32 

0.92 

269 

4.16 

Loan from Fund. 

266 

25.71 

272 

11.66 

261 ‘ 

7.50 

329 

5.08 

Loan from Bank 

389 

37.60 

910 

39.03 

1334 

38.40 

2067 

31.90 

Firms' Capita] 

220 

21.29 

355 

15.23 

691 

19.90 

1565 

24.14 

Fund of Construction 

0 

0 

470 

20.16 

782 

22.51 

1330 

20.52 

Charge on Airports 

25 

2.38 

73 

. 3.11 

174 

5.01 

720 

11.11 

Bond 

103 

9.93 



N.A. 


N.A. 

Foreign Loan 

N.A. 


50 

2.14 

200 

5.76 

200 

3.09 

Others 

N.A. 


70 

3.00 

N.A. 


N.A. 

Total 

1035 

100.00 

233 1 

100.00 

3474 

100.00 

6480 

100.00 


Data sources: Transport (1993-97) 

5.2 Market Concentration 


The breakup of CAAC into independent airlines and the entry of new carriers have significantly 
changed market structure. Before 1987 (the second-stage airline reform), the industry was a 
CAAC monopoly. Now the Chinese airline industry' may be characterized as an "oligopoly." 
The market participants include ten CAAC carriers (carriers under CAAC) and more than a 
dozen non-C.AAC carriers. Table 3 shows passenger traffic (including both domestic and 
international traffic) performed by the Chinese airlines from 1992 to 1996. As can be seen the 
six CAAC trunk airlines controlled the majority- of the market share. In 1992 the top three 
airlines, namely. Air China. China Southern and China Eastern, together had a 66% of the total 
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raven,* pzssengers performed while the other three trunk airlines had 2 1 % market share The 
remaining 13V. traffic was supplied by four other CAAC cmriers and more than a doren local 
airlines. The dominance of die top three carriers was weakened however: their combined 
market share fell from 66% in 1992 to 56% in 1996. The decline is due mainly to the growth of 
local, non-CAAC carriers: their market share rosefiom 6.3% in 1992 to 13.8% in 1996. 

Table 3 Market Share and Market C oncentration of Air Tn.n snnmtinn ( ./ 0 dru., 

Air Carriers 1992 1993 1994 1996 


Air Carriers 
Air China 
Eastern 
Southern 
South Western 
North Western 
Northern 

Others under CAAC 
Local air carriers 
Total 
R3 
R 6 


32.1 

16.9 

16.9 
7.1 

5.0 

9.0 
6.7 
6.3 

100.0 

65.9 
87.0 


30.5 
16.9 

15.6 

8.3 
5.0 
8.8 

7.6 

7.3 
100.0 

63.0 

85.1 


28.2 

15.3 

17.2 
9.1 
4.0 

8.3 
7.6 

10.3 
100.0 
60.7 
82.1 


25.3 

13.5 

16.8 

8.9 

4.9 
8.1 
8.7 

13.8 

100.0 

55.6 

77.6 


Data sources: Transport (1993-97) 

b, fact, the rise of local carters in China has beer dramatic, local carters started to serve 

domesoc routes ,n 1986 and regional routes (mutes connecting Hong Kong and a city in the 

mainland of China) in ,987. After endy they grew q „iek,y. average growd, rate reached 42% 

dnnng 1992-96 ,n sptte of the slowing down of demand and some disadvantages in competing 

wtth die a,r carters under CAAC which was much higher than the growd, rale for CAAC 

camem. Note that services on the international mutes are reserved only for die top three CAAC 
carriers. 

“ I*'" in * h ' airli “ r** * city-pair level are more relevant 

for the pu^ose of competition and consumer welfare than the markets a, the national level 

Table 4 thus examines concentration a, the 30 largest domestic ctty-pair markets in China in 
descending order of marke, size. An equivalem number of firms is reponed for each mme 
(The equivalent number of firms is the inverted Herfindahl index, calculated using each carter's 
market share on the route,. In 1993 there were, on average. 2.06 firms on one of the top 30 
domestic routes. The number increased to 2.40 in 1994 (a 20% increase). The increase also 
occurred for both the top 10 and top 20 city pairs. These observations suggest that there were 
mo or three equivalent" carriers operating on busies! domestic routes and that concentration 
declined at the route level between 1993 and 1994 

Table 4: Concentration at the 30 Largest Chinese City-pair Markets, 1993 and 1994 


1993 

Equivalent 

City-pair Passengers Number 

of Firms 

1994 n 

Equivalent j 

City-pair Passengers Number 1 

of Firms 

Beijing-Guangzhou 907420 ~> g 7 

Guangzhou-Shanghai 859876 2.86 

Beijing-Shanghai 742683 2 11 

Beijing-Guangzhou 969751 ^ 

Guangzhou-Shanghai 840961 3 A r > 

Beijing-Shanghai 677707 2.40 
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Guangzhou-Haikou 

Guangzhou-Guiiin 

Beijing-Xian 

Guangzhou-Chengdu 

Guangzhou-Hangzhou 

Beijing-Shenzhen 

Beijing-Chengdu 

Shanghai-Xiamen 

Shanghai -Shenzhen 

Guangzhou-Shantou 

Guangzhou-Xiamen 

Beijing-Nanjing 

Guangzhou- 

Chongqing 

Guangzhou-Kunming 

Guangzhou-V/uhan 

Beijing-Hangzhou 

Beijing-Dalian 

Guangzhou -Nanj ing 

Shanghai-Fuzhou 

Chengdu-Lhasa 

Shanghai-Chengdu 

Shanghai-Xian 

Beijmg-Urumqi 

Beijing-Shenyang 

Chengdu-Kunming 

Shanghai-Guilin 

Shanghai -Wuhan 

Average 


521693 

1.27 

503810 

1.05 

476154 

1.62 

439011 

2.12 

418078 

2.82 

379833 

1.80 

344531 

1.55 

330272 

2.41 

328973 

3.54 

315867 

1.00 

308342 

2.43 

306411 

1.82 

300982 

3.26 

293841 

1.72 

281408 

1.37 

269155 

2.69 

257594 

1.89 

252592 

2.44 

224252 

1.61 

210159 

1.00 

204400 

2.07 

303165 

2.41 

191415 

1.59 

179719 

1.00 

177325 

2.98 

176606 

1.86 

175220 

2.50 


353129 2.06 


Guangzhou-Haikou 

Beijing-Xian 

Guangzhou-Chengdu 

Guangzhou- Hangzhou 

Guangzhou-Chongqing 

Beijing-Shenzhen 

Beijing-Chengdu 

Guangzhou-Wuhan 

Guangzhou-Shantou 

Nanjing-Beijing 

Guangzhou-Guiiin 

Shanghai-Shenzhen 

Dalian-Beijing 

Hangzhou-Beijing 

Guangzhou-Xiamen 

Guangzhou-Kunming 

Shanghai-Xiamen 

Beijing-Shenyang 

Guangzhou-Nanjing 

Shanghai-Wuhan 

Shanghai-Fuzhou 

Beijing-Harbin 

Beijing- Wuhan 

Chengdu-Shanghai 

Chengdu-Lasa 

Shanghai-Xian 

Haikou-Shenzhen 


Average 


515944 

2.15 

501146 

1.61 

493649 

2.66 

450909 

2.83 

438454 

3.34 

419293 

3.19 

406779 

2.25 

365573 

2.00 

353735 

1.05 

353004 

2.17 

334228 

1.00 

331711 

3.81 

331418 

1.89 

331135 

2.29 

321365 

3.05 

318955 

2.21 

310201 

2.70 

270628 

1.85 

258030 

2.48 

257096 

2.84 

255289 

2.15 

254769 

3.93 

240347 

2.85 

238830 

2.19 

223151 

1.00 

211704 

1.30 

209160 

2.78 

382831 

2.40 


Notes: The equivalent number of firms is the inverted Herfindahl index, calculated using each 

carrier’s market share on that route. 

Sources: Transport (1994, 95), Timetable (1993, 95), OAG (1994) 

5.3 Airlines’ Competition 

Pricing and price competition 

The base price of airline tickets in China was set by CAAC, but chanses in this base price 
required the approval of China’s State Council. Airlines were allowed the vary the averaee 
ticket price 20% above or below this base price, to take account of ‘local conditions’. 

As competition to sell tickets had become more intense, however, airlines had graduallv 
introduced more and more complex discount structures for individual tickets. Off peak fares, for 
example, might be sold at little more than half the standard fare as carriers soueht to fill up 
under-used capacity on certain flights. Fares also varied in response to seasonal variations in 
demand. Deepdiscounts were also available lor ‘students , ’teachers various 'group bookings 
and so on. It was not clear that all airlines applied the rules for deciding which passengers 
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r K ‘ “ nSiS,em a,,d "V leading ,o wha, some observers 

escribed as non-standard' pricing. In fact with .he releasing operating power .0 air carters the 

execution of the CAAC's pricing regulation seems to be loose in recent years. Worn, he 

excess capacity of most airlines is driving the price competition into a cruel state I, is estimated 

^7 Tab75 8 'h‘ iCk t a,e “ d0n,eS,iC fli8hB " 75 9% ’ 995 ' ?2 ' 4% h 1996 - *MH in 

1997. Table 5 shows the price competition in a domestic ho. route in the firs, half of 1998 

— 5 Ss competition on die Route Linki n g Shanghai and Beilin. l„ I,-., .- of 

AlrCamerS — Sch eduled Flights Average Ticket Rate ^ ~ 


Air China 
Eastern 

Shanghai Airlines 
Northern 
Northwestern 
Total 

Frequency (Flights per day) 


506 

477 

420 

162 

92 

1639 

9.1 


60 

66 

75 

41 

32 


Data sources: Bulliton of Shanghai Airlines (1998) 

llie price competition was so intense dm, a lot of airlines couldn’t balance their budge, CAAC 

to re-announce the ,ts price regulation and forbided die discounts of ticket price for all 
routes bigger than 20% off. P or a,i 

Non-price competition 

Besides price competition, domestic air curlers also fight in th. domain of non-price as pects 
Animportant competitive device is a earner's networking route smicture. In panic,,, t 
network which can offer more destinations and convenient connections has 7 
advantage. Aldiough CAAC's approval is repaired for mute enny, mostTd^ir 
seemed to get approved without much trouble. q 

The network pattern of air transportation has fundamentally changed from a sinale • r 
linear network to a local, "hub-and-spoke" system. The country has^ieen^ecomposed intorix 
,r regions which comespond to dm operational bases of die six mink airlines. By the eldTf 
96, there are 98 international routes and 757 domestic ones in operation for the CAAC air 
earners, ,n which 80 routes and more than ,50 routes Unking those six local hubs r~ 

esides, die frequency ,n flight linking those hubs are so high that in top ten domestic routes in 
frequency ,n 1996, six of them are linking hubs (see Table 6). 


Routes 


B e i j in - Guangzhou* 
Beijin - Shanghai* 
Shanghai -Guangzhou* 
Beijin - Xi’an* 
Guangzhou - Haikou 
Kunming - Xishuangbanna 
Guangzhou - Chongqing 
Beijin -Chengdu* 


Passengers 

(thousand) 


Cargo 


1123 

918 

844 

616 

597 

575 

562 

513 


) 

ton) 

Flights 

Load Factor 

(per day) 

(%) 

51 

14.3 

74.6 

16 

13.1 

77.0 

41 

13.3 

66.8 

9 

10.3 

73.8 

7 

11.4 

su 

3 

12.2 

89.3 

14 

13.4 

68.0 

10 

11.4 

73.5 
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Guangzhou - Chengdu* 
Guangzhou - Hanezhon 



Data sources: Transport (1997) 

Note: The routes with star link local hubs. 

By centering in its hub city, each trunk airline ; c . a • 

China Eastern, a hmt* camlet, competes wi* cl Soull ZT •*' ^ 

Shanghai-Guangzhou (respective hub cities) and Naniin v- 00 r ° UteS 

citi«). However, China Eastern is a dominant easier onlTtl” ‘"’“"'f’"* 1 ' n °"' h “ b 
route, competing only with Shanghai Airlines, a local earner The ' 7 Sha "S l ' a '-N''n b ° 
see competition between hub earners usually are busy routes- they e ” ' r ‘ reg, °'’ al which 
of total domestie air traffic. Another competitive device whlh l"’'” ha ' fTO '“ m ' 
frequency. A high flight frequency on a route can h * USe ‘ S fl,ght 

»— ) and thus improve se^L”"^^'' ^ ““ 
include: flight scheduling, safety, aircraft type, airlines' navel agents and 1“" 
promotrons, service fluality (e.g, inflight slices and meals), and flight punc!™' 

Competition has played a positive role in the .; r |,w w • 

minimize coste, reflected in the tmprovements ^ 

Competition is goo d for business . apm ^ P “ d Privity. 

competition can create demand. Many Chinese, for example, have 

flying is a noval experience for them The entrv of i i ^ aircraft, so 

.-he,ped,ofl,,.a,„eedespeUa,^^nrr' latel980S “ d ^ 

t:t new ^ — — * 

technology and the prtnciple of fitness survival, a necely ZZTT" 

team proflr and make its capital purchase decision In the Cll 
orations suggest tha, now each camlet has greater inccntl 

efficient aircraft and to develon efficient q e new and m ore 

delivering systems CEA for die 7““ ^ "“^"d-spoke 

for yield control, ' ‘ “" S,d '™ S “ *"•"» * «— - '«P- system' 

5.4 Market Performance 

«“Lrr:r.i“r:r'’ , "™“ 

•he end of ,996. therel V 11 ' nVeSmtn ‘ °” ^°” S -pidly. By 

, . rp0rts ln °P era tion in the mainland of China in uhirh is 

new ones built in four years and most others are also upgraded or expand i " 

(Transpon. 1993-97) This has .vnanj a u ' panaed m tliat period 

cualrn PandSd ,h ' Capacm ° f “ lrans P or tetion and tarsed setvrce 
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Second, the load factor deceases to about 70%, which seems a, normal level compared with 
that of the most countries. Reaching normal load factor is helpful {ovm „ effi<;ie „ t 

environment for competition, eliminating inefficient firms and pushing the upgrade of 
technology. 

Thud, the labor productivity grows constantly at an annual rate of 8.7% However as seen 
Table 8, the index is almost one forth of IATA average. The labor productivity of Chin! Eastern 
Aulmes and China Southern Airlines are three times and twice of the domestic average and 

reach the lower middle of IATA aventge. This reveals one of the disadvantages when domestic 
airlines compete in the international market. 


Forth, the rate of flight on time decreases to 77.6%, which implies about 1 0 million passengers 

suffered the delay and the service quality should be improved. This is another disadva ntages in 
competing in the international market. 

Table 7 Market Performance of Air Transportation Indust 


Fixed Asset 
Net Fixed Asset 
Investment on Infrastructure 
Operating Income 
Profit 

Total Volume 
Passenger Volume 
Employee 

Total Available Seats 
Load Factor 
Domestic Load Factor 
Rate on Time 
Utilization Rate 
Total Volume Per Capita 


bi. yuan 
bi, yuan 
bi. yuan 
bi. yuan 
bi. yuan 
bi. ton-kins 
bi. px-kms 
thousand 
thousands 
% 

% 

% 

hour/day ■ 
thou, ton-kms/px 


34.4 

29.8 
1.1 

16.8 

3.0 

4.28 

40.6 

no 

35 

78.4 

86.9 

87.4 

5.4 

38.59 


42.0 

34.3 

2.2 

22.5 

1.7 

4.75 

43.4 
125 
48 

71.8 

16.6 

85.1 

4.9 

40.92 


58.1 

46.5 
3.4 

32.8 
1. 1 

5.24 

48.3 

132 

57 

69.0 

73.5 
NA 

4.8 
44.32 


77.0 

57.5 

4.6 

41.6 

6.3 

6.28 

58.2 

138 

NA 

71.5 

NA 

71.7 

5.6 
51.92 


93.5 

66.9 

6.0 

48.2 

8.3 

6.94 

62.6 
149 
NA 

69.3 

72.4 

77.6 

6.8 
53.94 


Data sources: Transport (1993-97) 

Ta ble 8 Comparison of Labor Productivity of C h ina’s Airlines to Foreig n Airlines (1997) 

Pilrttr r.L' ^ _ — * L- ' L 


28.4 

22.4 

52.8 
30.1 

29.0 

12.8 

11.4 

7.9 
NA 
-3.0 
-4.5 
-2.9 

5.9 

8.7 


Airlines 


Pilots and 
co-Pilots 


Cabin Total 
Attendants Employees 


Ton-Kms Pilot Ratio CA Ratio Productivity 


United Airlines 8289 

American Airlines . 8326 

British Airways 3249 

Japan Airlines 2004 

Singapore Airlines 1264 

Korean Air Lines 1290 

Cathay Pacific 1444 

Thai Airways 633 

Malaysia Airline ] ] 9 1 
System 

Philippine Airlines 630 

China Southern 947 

China Eastern 607 

IATA Total 126000 


21335 

17690 

14348 

5366 

5772 

3529 

5470 

3917 

4839 

2137 
2117 
1 155 
278000 


16 


91721 

80842 

54200 

18112 

13549 

17050 

15747 

24186 

23524 

13582 

16622 

8539 

1000 


Flown 

(million) 


(%) 


(%) 


21754 
18583 
13593 
1 1403 
10096 
9305 
7330 
4467 
3783 

2144 

1741 

1270 

320079 


9.0 

10.3 

6.0 
3 U 

9.3 

7.6 

9.2 

2.6 

5.1 

4.6 

5.7 

7.1 

7.8 


23.3 

21.9 

26.5 

29.6 

42.6 

20.7 

34.7 

16.2 

20.6 

15.7 

12.7 
1 3.5 

17.3 


(thousand 

ton-kms/px) 


237 

230 

251 

630 

745 

546 

465 

185 

161 

158 

105 

149 

199 
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CAAC 149249 8050 54 

Data sources: IATA (1998) 

VI. Concluding Remarks 

China’s air transportation industry has made a great development through nearly twenty years of 
regulatory and enterprise reform. However, there are still some problems make CAAC worries 
about. International market is beneficial for airline industry because of its long distance and low 
average cost. For the statistical data from major airports in mainland of China, the ratio of 
international traffic volume is increasing rapidly. In the Hongqiao International Airport in 
Shanghai, for example, the ratio of both regional (major from and to Hong Kong) and 
international air traffic volume was one tenth in 1978, one fifth in 1980, one forth in 1987 and 
one third in 1995. However, survey shows that on most international routes, China’s airlines get 
only one third of market share with lower price and higher cost compared with the foreign 
airlines. 

Faced with the intense competition in the international market and the tendency of deregulation 
and globlization of the industry in the world, CAAC worries about the disadvantages of 
domestic airlines. It appears that its policy implication begin to transfer from pro-competition to 
somewhat consolidation. Besides forbidding new entry, CAAC is encouraging acquisition and 
merger in the industry. Air China has acquired the Dragon Airlines in Hong Kong, China 
Northwestern has controlled Nanjing Airline and China Southwestern has merged with Guizhou 
Airline, some bigger mergers are under consideration. 

It is sure that a wave of merger and acquisition in the industry is coming, which will make a 
deep impact on the market structure and firm’s behavior in the industry. 
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II. Change of Government’s Regulation 

1992Ae£ o E0Ei)>u 3 i l UAi/2”EeN£))06 1 l/2U j D/E±/4U£>>^"A^Afl o l/2>>u‘iE6EO , /2'‘Ee>>u , /2d£)>^6Ai1 ol /2yE66 

^EaiiAE°£^DD6A>»V£ o A£^Aa , ^i o A , ^!4fli±£>>ii|xeia0 i E i Aj 

(ODNfe^0/2,^*O^£6>> 2 ^O)£))ie 3 E1987Ae^Ey4jiAAi1 ol /3lVl 5, OAnAO/E < AJ'‘/2 o # j£ 


Distribution of Investment on Infrastructure of Air Transport (million yuan) 



1992 

% 

1993 

% 

1994 

% 

1996 

% 

Gov. Capital 

32 

3.09 

132 

5.66 

32 

0.92 

269 

4.16 

Loan from Fund. 

266 

25.71 

272 

1t66 

261 

7.50 

329 

5.08 

Loan from Bank 

389 

37.60 

910 

39.03 

1334 

38.40 

2067 

31.90 

Firms' Capital 

220 

21.29 

355 

15.23 

691 

19.90 

1565 

24.14 

Fund of Construction 


470 

20.16 

782 

22.51 

1330 

20.52 

Charge on Airports 

25 

2.38 

73 

3.11 

174 

5.01 

720 

11.11 

Bond 

103 

9.93 







Foreign Loan 



50 

2.14 

200 

5.76 

200 

3.09 

Others 



70 

3.00 





Total 

1035 

100.00 2331 

100.00 

3474 

100.00 

6480 

100.00 


The investment mechanism has been changed since the beginning of 90s. The fundation of construction 
in air transport industry is gathered from domestic airlines (It is declared in 1993 that all domestic 
airlines should present some ratio of operating income (10% of that from domestic routes and 4*6% of 
that from international routes) to the foundation of construction in air transport industry which use as 
the investment on infrastructure.) 


It is considered that organized all behavior and performance of China’s air transportation industry with 
the theory of industrial organization 


--Structure-Conduct-Performance Paradigm 

STRUCTURE: 

number of sellers and buyers; 

product differentiation; 

barriers to entry; 

vertical integration; 

diversification. 

CONDUCT; 


pricing strategies; 

Market between Beijing and Shanghai in Jan-June, 1998 


Company 

SAL 

-E 

Air China 

East 

N-W 

North 

Total 

Flight per day 

Formal Flights 

420 

506 

477 

92 

162 

1237 

6.8 

Tickets rate 

75% 

60% 

66% 

32% 

41% 



Relay Flights 

0 

995 

549 

0 

0 

1544 


Total Flights 

420 

1501 

1026 

92 

162 

2781 

15 4 


product design strategies; 
research and innovation; 
promotional strategies; 
plant investment strategies; 
legal tactics. 
PERFORMANCE: 
allocative and efficiency; 
equity; 

progressiveness; 
macroeconomic stability. 
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environment 

(1) MARKET: 
supply side: 
technology; 

labor skills and organization; 
legal framework; 
raw material sources; 
transportation cost, 
demand side: 
purchase method; 
substitutability; 
price elasticity; 
rate of growth; 
cyclicality and seasonality 
(2)GOVERNMENT(public policy): 
taxes and subsidies; 
regulation; 
price controls; 
antitrust; 

international trade rules; 
basic research; 
information and education; 
public ownership. 
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The airline reform may be divided into two stages. The first stage occurred between 1980 and 
1986 and the aim was to bring back business aspects to air transportation. The administrative 
structure was reformed first in 1980 and then again in 1982 which effectively separated civil 
aviation from the air force. Beginning 1981 the central government adopted the policy of "self- 
responsible for losses and extra-profit retention" towards the airline sector. The policy was 
further simplified to a one-nine division of airline revenue between the state and CAAC. 
Within CAAC, six regional civil aviation bureaus became basic units for recording profits and 
losses in 1979. The practice was further extended to twenty-three provincial civil aviation 
bureaus a year later. Furthermore, CAAC in 1982 extended the profit-retention system to six 
regional civil aviation bureaus and gave them more autonomy in making operational decisions. 

During this period, however, CAAC continued to be the operater of all flights, all airports and 
the National Air Traffic Service. 


IV. AIR TRANSPORT DEVELOPMENT AND COMPETITION 

This section examines the impact of the reform on the growth and development of China's 
airline industry. In particular, the following aspects of the industry will be discussed: air traffic 
growth and route development, market structure, and airline operation and competition. 


4.1. Air traffic growth and route development 

As indicated earlier, the Chinese airline industry was stagnant in its growth prior to the airline 
reform but has grown tremendously since the reform. Tables 2 and 3 further report data on, 
respectively, air traffic volume and number of routes over the 1950-94 period. Both the total 
tonne-kilometers and revenue passenger-kilometers performed in 1994 were about 20 times of 
those in 1 978. The total number of routes in 1 994 was more than four times the number in 1 980 
(4.0, 4 .j and 4.7 times for domestic, regional and international routes, respectively). 

*** TABLE 2 ABOUT HERE *** 


*** TABLE 3 ABOUT HERE *** 
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Tab.* 4 shows this recent growth in the context of world aviation. 1994 china ^ 8[h 

(llth) ,n the world ,n tetms of revenue passenger-kilometers (total tonne-kilometers) performed 

compared with its 33th (35th) place in 1980. In 1994 China’s domestic passenge, -kilometers 

ranked 4th, behmd the U.S., Russia, and Japan. Its annual growth rate during the 1980-94 

penod averaged around 21% for bod, domestic and international traffic. This rate was 4.3 times 
the world average. 


*** TABLE 4 ABOUT HERE *** 


4.2. Market structure and route concentration 


TABLE 8 ABOUT HERE *** 


4.3. Airline operation and competition 


VI. CONCLUDING REMARKS 


The (former) centrally planned economies share at leas, one common feature with the market 
econom.es: the Pansport sector is one of the largmn sectors of respective economy I, is no 
small challenge to understand the functioning of this vital economic sector in the pansition 
process. In th.s paper I have described the dramatic airline expansion in China. Thin expansion 
■s made possible, no. only by China’s genera, economic grow* creating new levels of affluence 
and business , naval, bu, also by ip enterpr.se and regulator reform focusing on economic 
incentives, corporate govemence and market competition. In more recent years however 
traffic growth ,s probably more than matched by capacity, and rationalization of the indusny has 
the potent, al to further improve efficiency while a. the same time maintaining competition. 

Based on the Chinese experience in airline reform, two lessons may be drawn for general 
enterprise and industry reforms. First, major carriers’ anitude towards entry and competition is 
essennal for the success of reform. This point is related to the role of economic/output 
expansion the initial stage of industrial reforms. From the above discussions, we have seen 
that allowing (almost) free entry in ai, transport has had l.nle adverse effect on state-owned 
companies. This is because there is enough business fo, eveiyone. Political pressure to restrict 
entry has consequently been limited and has been outweigh, ed by the objective of creating 
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competitive markets. This would then build the momentum for furthering the shift to unlimited 
competition and making it irreversible. As capacity becomes more adequate, however, 
coordinated efforts may be needed to limit the entry of inefficient carriers or to allow them to be 
merged with other carriers. Second, to deepen the SOE reform we need to examine the 
transitional industrial policies such as merger/competition policy in the presence of various 
imperfect markets (e.g., imperfect financial market). This approach will help re-focus our 
attention of enterprise reform from the enterprise per se to the surrounding industrial and 
market environment. 

China, with a population more than double that of the U.S. and Western European combined, 
will undoubtedly play a more important role in world aviation in the future. The traffic growth 
rate for China will depend upon its rate of economic growth and, in turn, on its political 
evolution. The regulatory regime will continue to change to reflect these trends. These trends, 
and the aviation system arising from them, will contribute to bringing China and other nations 
closer together. 
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1. INTRODUCTION 

This paper discusses the development of China's civil aviation industry and its targets 
in the future. As we have known, although hit by both the Asian financial crisis and 
the severe summer floods, Chinese economy still obtained a growth rate of 7.8% in 
1 98, and the tax collected accordingly achieved an increase of RMB 100 billion 
yuan, which laid a good foundation for improving the economic operation 
environment in 1999.However, when both the railway and the post & 
telecommunication industry speeded up their construction, and the development of 
Chinas civil aviation industry appeared weak. Even though in 1998 the transportation 
volumes of the whole industry were completed fairly, the state owned airlines fell into 
great loss with negative growth in the passenger volume, which broke the record of 
keeping profit for 23 years, and furthermore, with the benefit index of passenger seat 
ra * e ! oa mg factor ’ and revenue rate per kilometre passenger decreased continuously 
6 ! he ° u peratIVe C ° St increased S reatl y> the situation would be rather more serious 
What had happened to China's civil aviation in recent years? In order to answer the 
question clearly, this paper firstly gives a look backward of the history of the reform 
for the industry since 1978 in brief. In no doubt, the reform and open policy over the 
last twenties years has equipped the civil airlines industry of China with the wings to 
soar high.Then, this paper outlines the main achievements gotten in recent years by 
t e industry. The dramatic growth of the civil aviation industry of China can be 
attributed to China's general economic growth now.In the next section of the paper 
our second objective in this paper is to analyze the major problems in the 
development of the industry which are most of reasons for the great losses in the 
airhnes mdustry.Section 4 addresses the 5 targets for the industry in the next 5 years 
(that ^ the 10th Five-Year Plan of China). In other ward, these are the ways to draw 
e civil aviation industry of China out of the disadvantage situation at present. 

Final section contains several concluding remarks. 


2. THE DEVELOPMENT OF CCAI 
2.1. The History of CCAI Reform 

Prior to 1978, China Civil Aviation Industry (hereafter, abbr. as "CCAI") was a semi- 
military organization with the Civil Aviation Administration of China (CAAC) as a 
department of air force for most of the years. During the period CCAI had suffered 
unsatisfactorily persistent financial losses, whose survival depended mainly on the 
central government's subsidy to the industry. In 1979, the State Council held the Civil 
Aviation Reform Conference and made a decision to separate the CCAI from the Air 
Force. The central government made a policy that CCAI must be on the way for an 
enterprise in the market economy, which pushed the civil aviation reform ahead 
effectively. The State Council approved "Report on Civil Aviation Reform Measures 
and Implementation" in February 1987. The comprehensive adjustment of agencies 



and enterprises was held in the CCAI in the large scale. More specifically, the 
following policy initiatives were included: (1) To separate the regulator from also 
being the operator of the CCAI;(2) To separate airport operation from airlines 
operation;(3) To encourage the other enterprises in the market entry;(4) To deregulate 
the airlines industry and promote competition in both domestic and international 
market. From then on, a new era was opened for the CCAI. 

2.2. The Achievements of CCAI 

Over the 20 years since the reform and opening-up in 1987, the CCAI obtained 
brilliant achievements and advanced with surprisingly giant strides at a speed three 
times higher than that of the Contracting States of ICAO consecutively for years. The 
annual average growth rate of China's air traffic performed approximately doubled 
that of the national economy, tripled that of the domestic transportation and four times 
that of the world air transport industry, and its ranking rose from the 37th place in 
1978 in the world to the present 10th place.In 1978, CCAI performed a total traffic of 
299 million tonne-kilometres, while the figure of 1997 was 8.67 billion tonne- 
kilometres. In 1978, CCAI carried 2,309,100 passengers, while the figure of 1997 was 
56.3 million passengers. In 1978, the total length of air routes operated by CCAI was 
148,900 kilometres, while in 1997 the figure reached 1,858,700 kilometres. In 1978, 
CCAI had 162 domestic and international air routes, while In 1997 the figure was 
967, including 109 international air routes and 7 regional air routes serving 57 
international cities. In 1978, CCAI had 81 airports in use, most of which were 
medium-sized and small airports. While in 1997 the number of airports officially 
serving scheduled airplanes reached 141, including 14 airports available for B747 and 
90 airports available for B737.By the end of 1998, the CCAI performed a total tr affi c 
of 90.92 billion tonne-kilometres, representing an increase with the average annual 
growth rate of 18.76%, and passengers-kilometres 5.7million with 17.44%, cargo & 
mail 1.4 million tons with 16.70% in the past 20 years. These numbers performed in 
1998 were about 31, 24 and 21 times of that in 1978 respectively. The average annual 
growth rate of the total traffic statistics of CCAI was over 20% during the period .The 
whole CCAI paid to the State a total amount of 4.09 billion yuan of taxes in 1998. 
Among the enterprises directly subordinate to CAAC, China Yunnan Airlines and 
Xinjiang Airlines made profits in the year, while Beijing Capital International Airport 
and Guangzhou Baiyun International Airport maintained fairly good profit level; most 
local airlines achieved relatively good benefits. In 1998 the units directly owned to 
CAAC accomplished 15.44 billion yuan and local authorities accomplished 8.2 billion 
yuan respectively in fixed assets investment, totaling 23.64 billion yuan, representing 
an increase of 6.5% over the figure of the previous year. 


3. THE PROBLEMES OF CCAI 

3.1. To Operate Too Extensively and Neglect the Adaptation of the Industrial 
Structure. 

Such high growth rates performed in the past depended on the extensive expansion 
measures, such as to put more freight capacity, to construct high standard airports and 
corresponding facilities. The economic profits of the airlines industry depended on the 
regulation of the ticket price. It's necessary that the air services was enlarged through 
the extensive expansion when the air transport market was a seller's one. The CCAI, 
however, was confronted against the substituting competition of the train and high 
way, and the air transport market changed from seller's one to buyer's. Under the 



situation the conflict of industrial structure of CCAI became serious and significant 
° f the extensive operation of the airlines. The problem reflected 
th7 r * ^ ln hC 3ir services the Passengers' services is emphasized more than 

saLfief Thk 116 n0t t0 flH thC l0SS ° f the P assen g ers ' on e which was not 

WaS he mam reaSOn for the dramatic losses in the CCAI in recent 
l t f l 7116 general aviatl0n of Ch ma has been stagnant since 1980, which has been 
u of the attention of CAAC policy for the near twenty years.(3) The route structure 
as mainly the trunk intercity. The feeder line aviation was too weak to supply the 
abundant passengers to the trunk route.(4) There was the tendency that the extra large 
and international airport had been constructed in most of provinces, this was updated 

esmHkh reaS °" abIe supplication of large, media and small airports hadn't been 
established already. Though one or more large and international airports are necessary 
for some metropolises opening aboard, but the kind of airport was generally 
constructed in most of the media and small cities, this reflected that considerations 
were not taken into in economic way. 

3 Z To Allow Too free Entry and Be Lack of the Competition Capacity with 
the Small Scale 

At the present time, there are 53 airlines with their own legal entities in China 
including 34 ones providing fixed air services and 19 ones doing general aviation’ 
These airlines have 485 airplanes that equal to the number of America Northwest 

is AiTchTnT r?’ 3 p d 3re ha !l 0f America Airlines ' flight ("°)- The six airlines, that 
ChT, Snl Stem ’ Chma S ° Uthem ’ China Southwest, China Northwest and 

China Northern, have more aircraft, which was convenient in adapting the team of 

Shanxi A v™ l ^ However ’ Great WaI1 Airlines, Mail & Cargo Airway and 
Shanxi Airlines have just three aircraft respectively. At the same time, Chang'an 

Airlines, Guizhou Airlines, Allied Airline and Shenzhen Airlines just own 5-6 aircfaft 

ZToZt ?: S h C3USed ,he ”°; SCalC eC0n0my in the P* s '- A* Result, the operative 
cost of most of them was very htgh at all time, they were too weak to compete with 

of ir? a ‘ r , meS , m thC lntematl0nal air transport market. The lack of the capacity 
^mtemattonalcompetition was reflected from the fact that the revenue of the 
international routes had been falling down from 1994. 

3.3. The All-Round Interference with the Airline's Operation Hindered the Reasonable 
Competition in the Air Transport Market. ^casonaoie 

CAAC has operated the civil aviation as the one enterprise for many years. It was 
very important for the foundation of the competition market and the improvement of 
the economic performance that the CAAC policy departed the government from the 
airlines operation and authorized the formation of the local airlines owned to the local 
government after 1987. The major decision rights of the trunk airlines o“ 

™ t ii h i n ~ £ (eSpeaally in fllght P urc hasmg and labor management) were 

as an ndeoend^' f ^ C ° Uldn,t ^ p3rt in the mark * competition 

rLr ct d P r d 683 Cntlty ' Because of the consolidation of pricing and the 
restriction of route entry the airlines were limited to compete in providfng flight 

Zrrrr 6 and perfecting market ‘ ^ role of P d ce competition was nfglected 
which was the important weapon for market competition.Being lack of competition 

t T° ° f airhnes had the lower level of management. They yet didn't in general set up 
the measures of cost and yield management, and the category and technique of 
marketing in the condition of marketing economy, which were more and^ore 


important for their competition. Although CAAC deregulated the price of air service 
through the policy of "one price, various discount" since the end of 1997, the airlines' 
competition evolved into the "throat cut" one in price because there was no variance 
between the air services, and the seller's agent was out of control. In effect, this 
sustained to the dramatic decline of economic performance of the whole civil 
aviation. In order to convert and stop the decline tendency, CAAC decided to recover 
the price decision right to the government upward from May 1998, and enhanced the 
pricing management of air transport market. 

3.4. The Relationship between CAAC and Air Force was not Sorted out in the Area of 
the Air Traffic Control. 

At the present time, China air traffic control system is regulated in unity, while 
operated respectively by CAAC and Air Force. Thus, under the unified leadership of 
the air traffic control committee of the State Council and the Military Commission of 
the Central Committee of the Chinese Communist Party, the national flight is 
regulated by the air force in the whole. Under the condition, the military aviation is 
regulated by the air force, however, the civil one by CAAC. The whole controlled 
airspace is divided into two parts that belong to them respectively. With the rapid 
development of CCAI, the problems of the above air traffic control system become 
evident as follow:(l) The airspace is not utilized at its best yet because its designation 
was not consolidated and reasonable;(2) The same airspace is regulated by one or 
more parties so that in the event of emergence which needs to change the state of 
flight, the request sometimes couldn't be replied by them in time. This situation causes 
easily to accidents;(3) The air infrastructure construction was not unified and very 
outdated, the skills for managing the air traffic control was very backward. This 
situation had more or less affected the convenience and efficiency of the air traffic 
control. Although the route of Beijing-Guangzhou-Shenzhen was transferred to 
regulate completely by CAAC from the air force, this was just a start-point for 
Chinese civil aviation. The air traffic control system had erected a serious barrier 
when airlines wanted to found its route network, especially "hub-and-spoke" one. 
These disadvantages had already limited the development of the airlines industry of 
China and the maximum of utilization of the national airspace sources. Something 
must be done to change the disadvantage situation as soon as possible. 

3.5. The Monopoly of Supply of Fuel and Equipment Was Harmful to Minimize 
Airlines’ Cost. 

The cost of fuel is the biggest item for international airlines at the present time, which 
is half of operative cost, and one third of the total cost. For China, the cost of fuel 
shares two third operative costs, one fifth to one forth of the total operative cost. 
China Aviation Oil Supply Corporation monopolies to supply airlines the fuel 
exclusively. Its fuel price is higher half to one time that of foreign market. This is one 
of the most important reasons why our airlines have been having a high cost and 
losing competitive advantages. For example, in Singapore market, the fuel price has 
been sustaining $185 or so per ton, whilst in China market RMB 2,800 Yuan (about $ 
337) per ton. The fuel price in China is near twice (1.82 times) that of the 
former.China Air Flight Equipment General Company has owned to the CAAC, who 
purchases aircraft abroad on behalf of all of the airlines of China with authority. It in 
effect plays a role of intermediate agency with exclusion. Because airlines cannot 
purchase directly aircraft from the manufacture factory without intermediary services, 
they therefore lose dramatic benefits. 


refnr^H dlSCUSS10ns sh ° w that the su PP ] y system of fuel and equipment should be 
civ “ S °° n aS P° sslble - 0ne of the more important reform measures of China 
civil aviation managing system is to destroy the monopolies of the above two 

markeT^ ^ market ’ ^ dnVe com P etitiveness int0 the fuel and equipment 


3.6. The Economic Efficiency of CCAI Is Relatively Low 

The stagnation of economic efficiency of CCAI is mainly reflected by the serious 
decline in profits. The trunk airlines owned to the CAAC made the profits RMB 18 4 
billion Yuan in 1996, while up to 20.5 billion Yuan in 1997. But airlines incurred 

airihle? ° SSeS 10 1998 beC3USe ° f the impact 0f Asia financial crisis and 

nmfit p Pn f t h C ° mpetltl0n ' Th6re 3re 3t le3St three other reasons for the decline in 
profits. First, the mam cause for the decline is the dramatic increase in the supply of 

a " Craf S11 l Ce m" 3 '. 7116 Sudden increase of capacity immediately lowers load favors 
and aircraft utilization rates in 1993 and 1994. Therefore, it is the first time for CCAI 

to confront against the relative surplus of capacity. On the contrary, the cost of 
air mes rapidly increases. Second, the supervising system of cost is too weak and 

n n ; n F genera ° Perate eXtenSively ' Third ’ the debt factor of airlines is too 
t h h ! h ’ " d flnancia I cost increase quickly. In principal, the losses mainly attribute to 
the decline of industrial competitiveness of aviation. The China airlines are not 
responsive to the change of competitive situation of market in time. 


4. THE TARGETS FOR CCAI 

Frn'nwh Gr °^ h ? f C ? AI J Sh ° uld Res P onse t0 the National Economic Growth. 
t P 3n /° r 5 years ’ the central government announced clearly that the 

ZZl ±aTy SUPP ° n were t0 be paid t0 the trans P° rt indu stry by the national 

n a nce as a strategic point for the construction of national economy. As a prior 

department m transport industry, at the end of the 8th Five - Year plan CCAI 

sustamed to grow by the rate three times that of transport industry. The^th Five - 

wL to be ma^ T” 1 ®* was still laid on the industry, and that the industry 
was to be made a significant progress during the period of 1996-2010 to satisfy 

pnmaHly with the development of national economy in 2010. This suggested that the 

14 0 T P0 ?’ PtT 086 ' 5 3n n Car8 ° and mail Sh ° Uld d0ubled before y ear 2 000, up to 
.0 billion ton-kilometers, 0.1 billion passengers and 2 million tons by the annual 

of To? 7 te 15% ° r S °; 3nd ^ 3fter yCar 2000 CCM should sustain the 

O. Tins rate in principal satisfied with the request for CCAI by the national 

economy n act, the practical situation was not so satisfactory as the plan' schedule 

in the total air transport traffic which was under the line made in 9th Five - Year plan. 

Table 1: Growth Ratio of Air Transport from 1996 to 1998 

Items 1996 1997 1998 


Investment Total 

(billion yuan) 9.92 18.23 23.64 

increase (%) 57 20 6.5 

Air transport traffic Total(billion ton-kilometers) 8.05 8 67 

Total (%) 12.7 7.5 6.3 


9.22 


Passengers carried Total (million)55.51 56.30 57.15 
Increase (%) 8.5 1.3 1.5 


Cargo & mail 
carried Total 

(million ton) 1.14 1.247 1.392 

Increase (%) 13.1 3.4 11.6 

Sources: the annual report of CAAC in 1998 

From the above index, we can find that there is a decline in the development of the 
airlines industry. The decline, however, doesn't show that the CCAI has completely 
satisfied with the development request of the national economy, and that national 
subsidiary and support will not necessary for the industry in the future. Why did the 
9th five years plan not realize successfully at all? Except for the outside background 
and the interior system, this is in some degree relative to the inefficient policy in 
practice. There are a big gap between the CCAI and the request of the national 
economic growth. In the future, some reforms should be made to adjust the managing 
system, carry out the preferential policy, and regulate the economic structure of civil 
aviation. The scale of the CCAI must be enlarged through developing new economic 
growth points to satisfy with the request of national economy. The CCAI should take 
an important position in the modem system of transport. 

4.2. To Exert to Develop Air Cargo Transport and General Aviation 
The development of air cargo transport and the express service is to be regarded as the 
new traffic growth point. Something should be done to accelerate the development of 
the air cargo transport and the express service. The development, as a new economic 
growth point, can overcome the problems, in some degrees, which have brought by 
the lower load factor of airlines and the serious waste of capacity. At the same time, 
this is the major content for CCAI in adjusting the structure of air transport service. 
With the development of economy, the air cargo transport is more and more important 
for the social request. It is proved clearly by the fact that in recent three years the 
growth rate of the air cargo transport is higher than that of the total air traffic and 
passengers volume. In the air cargo transport and the express business, the growth 
needed to kept through the expansion of the freights, routes and the airplanes, the 
completion of the air cargo infrastructure, perfection of the cargo agency network as 
well as the interline with the ground transport. General aviation, as an important part 
of CCAI, is now faced by bad economic benefits and flight safety situation, disorder 
of the market competition, deterioration of the guaranteeing environment, as well as 
the imperfection of the infrastructure. Since 1980, the general aviation had been 
stagnant, which did not fit to the high growth of national economy. Gradually, with 
the development of both the national economy and the society, it is becoming the hot 
point to promote general aviation.The main part of the general aviation operators 
needs to be constructed to adapt to the demand of the market economy. First of all, 
according to "the Law of Enterprise" and the principle of separating general aviation 
from air transport business, the major airlines, the investor or the owner, should set up 
the new airlines with independent operation and business accounting to operate 
general aviation conformable to the demands of the market economy, such as running 
limited cooperation with the local enterprises or institutes, and setting up joint 
ventures with the foreign enterprises. Secondly, multiple general aviation enterprises 
are encouraged to be sponsored, in another word, both the nation-owned and the 



private enterprises and the foreign business are encouraged to operate the general 
av,a ion. Lastly, the charging system of general aviation must be reformed to 
regularize the flight and the airport fee standard. To return the right of pricing to 

fhonld f V t iatl0n en * er P nses has the Priority in the charging reform. The enterprises 
nrnvSnn tT 11 " 6 their ° Wn pnce accordin S to * e situation of market demand and 
prohibited ^ airP ° rt fee standard should be regularized, and the illegal charge is 


43. To Accelerate the Development of China's Feeder Air Transport and Form 
the Hub-and-Spoke" System. 

To develop the regional air transport is necessary for the whole industry's 
development. Firstly, feeder air transport is crucial for the construction of die 
complete nations air transport network. For example, in the developed countries air 
transport id operated in the network comprised of the main, regional and international 
air routes. Secondly, regional air transport is significant to the economic development 

hInnr! he t lrnf J r0Ve T n i °? he natl0nal eCOnomy ’ air transport plays a more and more 

ch^rt l ^ J ™ tl0n ' S 3nd the regional econom y development for its 

characteristics of high speed and long distanced a result, the local governments are 

active in operating air transport especially for the poor areas with the abundant 
tounsm resource and raw materials. However, they are hampered by the airport 
construction which need large amount of investment, compared with which, regional 
air transport is more flexible with low demand on the airport degree to assist the local 
economic construction. Thirdly, regional air transport is important to enlarge the 
arket percentages to increase the economic benefits. The regional air transport is 
efficient for air transport to obtain the market below 1,000 square kilometers 
especially in the range of 500-700 square kilometers 

The policies to support regional air transport needed at present must be made in time 

“ ke " in ,h£ air r0utes ticket price and bc JZg 

program, which had restrained China's regional air transport. 

Firstly, in the air routes management, airlines should be encouraged to operate the 
regional air transport on one hand, blind competition must be prevented on the other 
andlhe nri 3 Cert * n f airhn< : s operating regional air transport, a fixed range is necessary 
lf pn ! paI 0f enterm § these air routes is to guarantee the interest of the airlines 
based in this area especially for high efficient air routes, and complicated 

Clines benefits, ",c “ ** ^ SkUa,i ° n ' ^ 0081 rece P tio " ‘he 

Secondly, in ticket price, as the competitors of the regional airlines are not from the 
air transport industry, but the other transport measure such as railway and highway a 
price standard with high competitiveness is necessary. The airlines must strengthen 

in thfnfo? ™ nag£ment and cur cost > and the government should offer some support 
mthe other hand, for example, decrease the tariff of import, airport fee, air rout e P fee, 

Thirdly, in boarding program, it is necessary for the airlines to carry ort strict security 
Ration and check-in progress. For example, setting up a path exclusive for 2 
gional passenger from the mam passenger to simplify the boarding program or 

foe? fh? a ? raft t0mCre3Se the air P lanes ^ make the regional air transporfbecome 
the authentic bus in the air" so that to attract more passengers. 



4.4. To keep the full competition between airlines 

Compared with foreign air transport industry, China's airlines have the general 
competition between them, but not full, especially lack of the way of competition on 
the basis of the price one. Under the protection of CAAC and/or the local government, 
China's air carriers often exempt 'from the bankrupt. As a result, the situation would 
lower the efficiency in arranging the airspace source and decrease the potential social 
welfare. It’s possible for CCAI that the airlines' competition would cause to the 
blinded price competition, therefore, make many airlines into bankrupt at all on one 
hand. However, the competition would bring the society the better carriers, the better 
services and the preferential price on the other hand. Furthermore, the airspace 
sources would be utilized at most through their competition.In particular, the price 
decision right was performed arbitrarily by CAAC. This situation should be changed. 
The airlines should get the decision right in order to determine the price according to 
the passenger type, the season and festival. On the basis of price competition, the 
carriers are encouraged to get the advantage position in competition through the 
measures improving the quality of their services, creating the famous mark, etc.lt is 
irreallistic for CAAC to determine the reasonable price of thousands of air routes for 
every airline. It may be appropriate for the administration to transform the direct fare 
regulation to the market surveillance, and let airlines make their own price according 
to the situation of supply and demand and its market strategy. 

To keep the competition is crucial to the healthy development of China's civil aviation 
industry. Under the market economy, airlines, big or small, local or government 
owned, ought to prove its right to stand in the market. The operators should be 
courageous and patient enough to face the result of the competition, which is hard to 
be attained through the executive measures. 


4.5. To Operate in the large scale and enhance the capacity of competition 
with the foreign carriers 

Because of the free entry policy in some period, China's carriers in general were too 
small in the scale, therefore, too weak in the international market competition. In 
addition, they had the higher equity-debt ratio. As a result, the operating cost couldn't 
often cut down successfully. This is one of the main barriers for CCAI to transfer 
from the extensive operation into the intensive one at present. Under these conditions, 
it is necessary for CCAI that the structure of the exiting assets should be improved 
and rearranged to the optimized compose through interline and merging between 
airlines. The new policy of consolidation was made to encouraging takeovers and 
mergers by CAAC recently. Target for CCAI at present is to realize the formation of 
several corporate groups and the scale effect in economy. 


5. CONCLUDING REMARKS 

As people knows that the planned economy has left deeper impression on Chinese 
civil aviation industry. For a long time, both the commercialization and the later 
reformation of China's civil aviation were not completely resulted in the unsettlement 
of the enterprises' market subject status, the lack of the market mind and the weak 
competitiveness. However, all the problems were shadowed by the rapid growth of 
the air traffic and the insufficient supply in air transport market. So that the whole 
industry turned ignorant at the buyer's market and the competition brought by other 
transport measures and the foreign air carriers. It must be proposed that civil aviation 



in ustry should be based on enhancing the economic benefits, targeted by benefit 
maximization.In short, the difficulty that CCAI encountered was not caused by the 
s nn age o air transport market demands, but the lack of competitiveness. If CCAI 

marL^TrAT 0Pe ^H V f lde f’ Carefully study the market and endeavor to adapt to the 
market, CCAI will definitely step out of the predicament and realize the circulation of 
continuing, rapid and healthy development. 
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Direct Flights Across Taiwan Strait and Their Impacts on 
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In the past decades, Hong Kong has been successfully playing a role as a 
gateway to China. It is also the most important hub between Taiwan and China 
since 1988. According to the statistics, over 5 million passengers were 
travelling on the link between Taipei and Hong Kong in 1997. Such a big 
volume has made this link the busiest one in the world’s international air links, 
and contributed 1/6 of the passengers in the airport of Hong Kong, which was 
the most crowded one with most international passengers in Asia before 1997. 

But in the foreseeable future, Taiwan will possibly start some direct services to 
China; the air link between Hong Kong and Taipei will then compete with 
many links across Taiwan Strait. These changes may cause the transformation 
of the market and network structure in eastern Asia. Niches of specific airlines 
and airports will disappear. This paper examines the issues of possible changes 
in eastern Asian air transportation market. The current market environment, the 
problems for direct flights across Taiwan Strait, the future role of Hong Kong, 
and the market structure in the future will all be discussed. 

1. Introduction 

According to the statistics, the link between Taipei and Hong Kong has 
been the busiest international route in the world since 1995 (International 
Civil Aviation Organization [ICAO] 1996). But back a decade ago, there 
were only 750 thousand people in this route in 1986 (Tourism Bureau 
1987). Nowadays over 5.5 million people are travelling from Taipei to Hong 
Kong. Namely, the passenger volume has increased 7 times during the past, 
including some of the worst years in the world’s aviation industries ever 
(Air Transport World 1993). The close relationship between Taipei and 
Hong Kong should be one of the reasons of such a big movement, so could 
the rapid growth of the economics in eastern Asian areas during the years. 
But it is widely believed that the deregulation of travelling between Taiwan 
and China was the most important factor. 

Soon after the civil war in China, the declaration of martial law by 
Taiwanese government has prohibited any forms of direct or indirect travels 
to China since 1949. For almost 40 years, lots of Chinese in Taiwan were 
not allowed to visit their relatives and friends in China; in the other hand, 
PRC government did not welcome Taiwanese before the ‘Open Door’ 
policy made in 1979, either. The martial law in Taiwan was finally lifted in 
1987, and some indirect travel from Taiwan to China was then allowed with 
at least one stop over. Because of the close relationships and geographical 
advantages to both sides, Hong Kong is the most frequently used transit hub 
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for people travelling between Taiwan and China. In 1997, the huge volume 
of cross-Strait passengers has contributed more than 1/6 of the 28.3 million 
passengers to the airport of Hong Kong, which is the largest one of 
international traffic in Asia, and made the link between Taipei and Hong 
Kong the busiest one in the world. 

Not only Hong Kong, some other major hubs in eastern Asia are also 
providing connection flights for the passengers across Taiwan Strait Macau 
is the biggest competitor of Hong Kong. With her outstanding location, 
lower fares, and much less crowded terminal, Macau has attracted lots of 
transit passengers from Taiwan. If the airport in Macau had not been built in 
1995, the link between Taipei and Hong Kong would have been much 
busier. In addition, foreign carriers are also providing some other links for 
Taiwanese to get into China. Because of the less service frequencies and 
inconvenient schedules which are not designed for cross-Taiwan Strait 
travellers especially, these foreign hubs are not that important as Hong 
Kong or Macau. 

Although the current network in Asia can satisfy the visitors across 
Taiwan Strait, yet the indirect flight may cause several problems to both 
sides. Politically, the sovereignty of Hong Kong has already returned to 
China after July I s 1997. It has lost a third party status by view of either 
side of Taiwan and China. Physically, it is highly inconvenient to stop over 
Hong Kong, especially for those senior citizens from Taiwan. 
Economically, it creates an unnecessary cost for travellers. After some 
peace talks between Taiwan and China in recent years, the direct services 
has seemed to be an inevitable policy in the coming 21 st century. That is to 
say, at least 5 million passengers in eastern Asia will find their new ways to 
fly in a restructured network. Other travellers from America and Europe will 
also find some new, probably more efficient routes to visit China. This 
change will certainly be the biggest variable to the air transportation market 
in Asia and Pacific region. Apparently, a much more competitive market of 
air passengers in this area is now emerging. 

2. The Current Market Environment 

Since there is no other alternatives for travelling, the actual scale of the 
air transportation market between Taiwan and Hong Kong can be evaluated 
by the passenger volume on the link. Through the statistics listed in table 1, 
we can find that the traffic on this link is growing with the number of 
Taiwanese visitors to China. Apparently, these two numbers are moving 
towards the same direction. The deregulation of travelling in 1988 has 
almost doubled the passenger on the Taiwan-Hong Kong link just in the first 
year. In addition, we can find that the passengers from Taiwan to Hong 
Kong are not only by-pass passengers. Most of the transit passengers have 
also visited Hong Kong on the way to China or on the way back to Taiwan. 
For the past 10 years, Taiwanese visitors have always been top ranked on 
the list of arrivals in Hong Kong, and they have also been very generous to 
the tour industry' of Hong Kong. 



Table 1: persons travelled between Taiwan and China since 1986* 


N \ s Year 
Persons N. 
(thousands) \ 

1986 

1987 

1988 

1989 






1995 

1996 

1997 

Chinese 

visited 

Taiwan 

0 

0 

0.38 

4.85 

7.52 

11.11 

13.18 

18.05 

23.65 

42.30 

56.52 

73.54 

HR 

0 

0 

438 

541 








2117 

Taiwanese 
visited 
Hong Kong 

220 

354 

1094 

1133 

1345 

1298 

1640 

1777 

1665 

1761 

1821 

1782 

Taiwanese on 
Taiwan-Hong 
Kong links 

121 

196 

622 

811 

1246 

1368 

1747 

1935 

1745 

1910 

2135 

1987 

Passenger 
Volume on 
Taiwan-Hong 
Kong links 

375 

428 

845 

1019 

1437 

1549 

1940 

2146 

1984 

2154 

2788 

2777 


* All listed data are one-way traffic only. Round-trip traffic should be doubled. 


Source: Tourism Bureau (1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994, 1995, 1996, 
1997) 

Currently flights between Taipei and Hong Kong are operated by 9 
carriers together, including China airlines (Cl) of Taiwan and Cathay Pacific 
(CX) of Hong Kong. Some other foreign airlines listed in table 2 from 
specific countries with fifth freedom have also provided such services. With 
free endorsement and frequent services, this market is mostly shared by Cl 
and CX. The privileges have created amazing profits for both of the two 
airlines. Cl and CX are now carrying over 84% of the total passengers, and 
the revenue is estimated 600 million US dollars or more. Before 1996, links 
between Taiwan and Hong Kong have contributed a quarter of the total 
revenue to China Airlines, while the Taipei-Hong Kong link has contributed 
15%~20% of the revenue for Cathay Pacific (Ionides 1996). An estimated 
10%~15% of the revenue was still earned by these so-called ‘golden links’ 
for both airlines in 1997 2 . Other carriers are competing with lower fares, but 
much less frequencies. During 1996 to 1997, carriers in Taiwan, Hong 
Kong, Macau and China have signed lots of cooperative contracts to provide 
low-fare alliance products as competing tools in this market. Intentionally 
designed timetables for transit-only passengers are also popular within these 
competing airlines. 


2 China Airlines has reported 58.33 billion NT dollars revenue in 1997. The estimated 
revenue on Hong Kong links was around 10 billion, which accounted for 17.14% of the 
total revenue. In the same year, Cathay Pacific has announced a 30.65 billion H.K dollars 
turnover, the revenue on Taipei-Hong Kong link should be as high as 3 billion that is 10% 
of the total revenue if calculated with her market fare and passengers carried. 










































Table 2: Airlines Served on the links between Taiwan and Hong Kong 


Year end 1997 

China 

Airlines 

Eva 

airways 

Cathy 

Pacific 


Other Carriers includes 
Singapore Airline, Thai Airways 
Japan Asia Airline, British Airways 
Garuda Indonesia 

Service Routes 

TPE-HKG 

KHH-HKG 

TPE-HKG 

TPE-HKG 

KHH-HKG 

TPE-HKG 

Weekly Flights 
Each Direction 

mm 


88 


27 

Market Share 

i"!' ..’1 i 

38.13% 

1.67% 

46.11% 

3.38% 

10.71% 


Source: Civil Aviation Administration [CAAJ (1997) 


3. Problems for Direct and Indirect Flights Across Taiwan Strait 

It is quite clear that the success of Taipei-Hong Kong link is based on 
the disconnection between Taiwan and China, but the separation itself has 
created another dangerous but interesting fact: the hijack incidents. In the 
past 6 years, there were totally 14 hijack incidents between Taiwan and 
China. 12 of the 14 incidents occurred in the peak year during April 1993 to 
June 1994. Because direct flights across Taiwan Strait is still a political 
taboo to both sides, such kind of ‘direct flight’ is then a certain kind of 
revenge to either side of Taiwan or China. The purposes of all the hijackers 
in these hijack incidents have nothing to do with terrorism, but solely 
embarrassing their organizations and governments, even friends and lovers, 
and then asking political refuge from the government in other side through 
these dangerous activities. Since there was no other claims for the hijackers, 
all the cases were quickly solved within hours. The much stronger 
restrictions for Chinese to visit Taiwan and the much better political effects 
have made most of the hijack incidents initiated in China by PRC’s citizens. 

There are still other problems for indirect services. In the early days of 
deregulation of travelling, most, of the travellers were senior citizens from 
Taiwan to visit their real old friends and relatives in China. These people 
were not familiar with the complex procedures of air travelling. The transfer 
facilities in Kai Tak airport were also not that good as they are now in Chek 
Lap Kok of Hong Kong. So in the beginning of 1990s, it was very easy to 
find lots of Taiwanese who missed their connecting flights slept in the 
comers around the airport of Hong Kong. Since then, direct linkage has 
always been expected to be a total solution for all these chaos. 
Unfortunately, there are also some technical problems for both sides. 
Although the PRC government has promote their direct-link policy towards 
Taiwan for over 20 years since its first announcement in 1979, a guiding 
principle was not yet made until 1991. Even though, this principle was still 
unacceptable by Taiwan because the legitimacy of all the aircraft and flight 
attendants’ licenses issued in Taiwan can not be admitted in China for their 
political beliefs. 

Moreover, Taiwan has also made some restrictions for direct flights 
into China. In Taiwanese government’s point of view, direct flight is 
nothing more than a political trap set by China. So basically, the 




















government in Taiwan has never taken positive attitude towards direct 
flights. Nowadays policy makers in Taiwan are trying to make this issue as 
a bargaining chip when negotiating with China. Different parties and 
interest groups with different claims have also added much complexity to 
this sensitive issue. 


4. Progress Made in the Past Years 

Although the difficulties for direct service across Taiwan Strait have 
not been removed, yet there are still some progress made in the past 5 years. 
First of all, some aircraft have already flown directly across Taiwan Strait. 
During the peak years of hijack incidents, Taiwan has asked all the captains 
of hijacked aircraft to stop over Hong Kong or Macau when flying back to 
China. Although not confirmed, it is believed that the nearest 2 to 3 cases of 
the 15 hijacked aircraft have flown directly across Taiwan Strait and back to 
China directly. Taiwan did not made any complaint on these cases for they 
think they have already asked the pilot to go back indirectly. So practically, 
direct flights seemed to be allowed under such circumstances. 

The opening of Macau airport and Air Macau in 1995 was the 
milestone for direct flights. Air Macau has operated flights from Macau to 
both Taiwan and China, it can easily use a same aircraft to provide service 
from Taiwan to Macau, then to China. This convenience has created a niche 
for Air Macau to compete with Hong Kong. With less congestion in the 
airport and better-arranged schedule, Air Macau has shortened its minimum 
transfer time to 50 minutes. The same aircraft service is even more attractive 
to the transit passengers. With changing flight numbers, passengers can just 
take the same aircraft from Taiwan to their destinations in China. Although 
not a purely non-stop direct flight, this indirect service can actually be 
viewed as a format of one stop direct flight. Soon after Air Macau’s 
successful policy testing, another regional airline that has both links from 
Hong Kong to Taiwan and China, the Dragonair, also started its same 
aircraft operation. This is a big step of the direct service policy. 

Moreover, Air Macau is a joint venture of China and Macau. With over 
51% shares owned by China, Air Macau is by all means a Chinese airline 
registered in Macau. This is also the first Chinese airline that can fly into 
Taiwan’s territory, except those hijacks. Soon after Air Macau had started 
operation, Cathay Pacific transferred her shares of Dragonair to the same 
Chinese group which holds the major shares of Air Macau. Thanks to the 
experience of Air Macau, Dragonair is still operating her services to both 
Taiwan and China. It means that a Chinese airline, at least a Chinese owned 
airline based in an autonomic zone, is freely to travel between Taiwan and 
China. 

The most interesting fact is that the Macau airport which was newly 
built in 1995 is located in Guangzhou Flight Information Region (FIR) of 
China. Aircraft land or take-off in Macau will fly over Guangzhou FIR of 
China, and guided by or receiving flight information from this FIR. It is 
certainly a format of first freedom. Currently there are 2 Taiwanese airlines 



served in the links between Taiwan and Macau; both of them are enjoying 
the services of Guangzhou FIR, but there is not any single agreement 
between Taiwan and China. This is certainly a big movement. 

Researchers have also contributed themselves in exploring the pros and 
cons around direct services through their researches. Lots of important 
issues are already under discussions now. The conflicts of laws of air 
transport, the regulations of the quasi-international flights, the future 
network structure, and the roles of Taiwan, Hong Kong and China played in 
direct service market have all been analysed academically and practically. 
These researches are of much help for solving the technical problems of 
direct services. 

Finally, the direct sailing across Taiwan Strait is also encouraging the 
direct flights. The so-called ‘offshore trans-shipment centre’ which allowed 
ships of foreign countries and Flag of Convenience (F.O.C), the ship belong 
to Taiwan or China but registered in a third country, to sail directly across 
Taiwan Strait, has started operation at Kaohsiung in 1996. Before its 
operation, all the ships were also asked for one stop over in Hong Kong or 
other ports in a third place. Since ships and containers can now sail directly, 
it should not be too difficult for aircraft and passengers to fly directly in the 
future. 


5. The Future Role of Hong Kong 

As a major hub in eastern Asia, the future role of Hong Kong in air 
transportation industry is highly concerned by different parties. Many of 
them are predicting a considerable loss of traffic when the direct links 
between Taiwan and China are connected (International Air Transport 
Association [LATA] 1997; Wong 1997; Mackey 1997, 1998). This is just 
what we can expect in the future. Through the analysis of possible 
connection(Shon, Chen, and Wong 1997), we can find that the first 4 prior 
connections have linked to the demand nodes that account for 1/3 of the 
total travel demand. That is to say, at least 1/3 of the cross-Strait passengers 
on the link between Taiwan and Hong Kong will mostly switch to direct 
services, unless these passengers are also intending to visit Hong Kong. 
Moreover, connected airports can also providing services to other demand 
nodes with much more frequencies and much lower fares via domestic links 
in China. These potential competitions would change the behaviour~of 
travellers to other destinations, too. Even if the service frequencies of future 
Taiwan-Hong Kong links can stay at the same level that is not likely to 
happen, a simple market share indicator which uses only service frequencies 
in table 5 has also suggested a 33.3% loss of the current Taiwan-Hong Kong 
market. The much lower domestic fare will probably attract even more 
traffic on these links. 


Table 3: Estimated Demand Shift From Hong Kong to Direct Links 


Direct service nodes 

Xiamen 

Shanghai 



Fuzhou 

Estimated Round Trip Published Fares 
Reduction from Direct Service: USD 

334.21 

333.56 

369.47 

33.34 

441.32 

Weekly transfer service frequencies to 10 
major demand nodes 
(Hong Kong: 50 ; Macau: 14) 

97 

196 

317 

248 

112 

Estimated demand shift from Hong Kong 

4.32% 

6.74% 

8.70% 

9.59% 

3.84% 


IATA’s forecasting are arguing that the loss of Taiwanese travellers in 
Hong Kong will be 'largely offset by the emergence of the large Chinese 
outgoing travel market which is still in its infancy.’ (IAT A 1997) But other 
possibilities could be very negative to the outbound traffic from China. First 
of all, the PRC government is trying very hard to extend her global flying 
network, major airlines in China are also starting alliance partnership with 
foreign airlines. It’s very possible for Chinese travellers to travel abroad 
from their own residing cities in a very near future. Secondly, the links 
between Taiwan and China can also provide services for Chinese travellers 
to the destinations around the world. If direct links finally get connected, a 
great number of cross-Pacific Chinese passengers who currently transfer in 
Tokyo and Hong Kong may switch to Taipei because of the attractive fares 
and frequencies provided there. 

The success of Macau has also proved that the hub position of Hong 
Kong is substitutable. Thanks to the better arrangement of the same aircraft 
operation and considerate flight schedule, more and more Taiwanese are 
now using Macau as a gateway to China. The passenger volume between 
Taiwan and Macau has grown 5.45 times in the past 20 months. In 1997, 
Taiwan-Macau link has served over one million passengers. Currently there 
are 16 scheduled links from Macau to China, less than 21 links provided by 
Hong Kong. But Macau has already served most of the cities with heavy 
travel demands across Taiwan Strait. The cities connected and frequencies 
provided by both Hong Kong and Macau are listed in table 6. With lower 
fares and expending network, Macau has become a very strong competitor 
in this market. The changes of load factor and passenger volume of Taiwan- 
Macau link since 1996 is presented in figure 2. Although unstable, the trend 
of growing passenger volume is obvious. 

A sudden strong growth in traffic volume of Taiwan-Macau link can be 
easily found after July 1998. The fast growing passengers were mostly 
shifted from Hong Kong because of the chaos of the new Chek Lap Kok 
airport starting operation. More or less, it has shown that hubs can be easily 


This percentage was calculated by a/b, where 
a = the possible passenger volume shifted from Hong Kong - travellers to the node + 
travellers to other major nodes transferred in the node (transfer service frequency in the 
node / transfer service frequency in all nodes * transfer demand) 
b= total traffic volume between Taiwan and Hong Kong 

















substituted if they are not doing well, or if they have lost their comparative 
advantages. 


Table 4: Current Links From Hong Kong and Macau to China and Taiwan 


Transit 

Airport 

Service Cities in 
Taiwan 

(Weekly Flights) 

Service Cities in China 
(Weekly Flights) 

Hong Kong 

Taipei(205) 

Kaohsiung(46) 

Beijing(45) Changsha(3) Chengdu(lO) 
Chongqing(7) Dalian(lO) Fuzhou(22) 
Guanzhou(36) Guiling(7) Haiko(7) 
Hangzhou(14) Kunming(9) Ningbo(8) 
Nanjing(7) Qingdao(7) Shenyang(6) 
Shantou(14) Shanghai(49) Tianjin(7) 
Wuhan(l) 3Gan(6) Xiamen(21) 

Macau 

Taipei(85) 

Kaohsiung(35) 

Beijing(7) Chengsha(2) Chongqing(4) 
Dalian(l) Fuzhou(12) Guilin(5) Haiko(l) 
Nanjing(2) Ninbo(2) Qingdao(2) 
Shanghai(14) Sanya(l) Wengzhou(l) 
Xiamen(14) Xian(4) Zhenzhou(2) 



Figure 1 : Load factors and passenger volume of Taiwan-Macau Links 




It is quite clear that the future role of Hong Kong will be heavily 
affected by the direct service between Taiwan and China. Airlines based in 
Hong Kong will be shocked firstly and directly. Dragonair, the regional 
airline that has most links from Hong Kong to both China and Taiwan and 
served mainly for the passengers across Taiwan Strait, will be hit most 
seriously. In 1996 Dragonair has flown 2.2 billion kilometres on the routes 
between Hong Kong and China, roughly 67% of the total kilometres flew by 
the airline. 68.3% of total traffic revenue and 83% of the operating revenue 
in Dragonair can be accounted for Chinese market. Taiwanese travellers, in 
particular, have contributed 16.7% of the total revenue (Mackey 1998). 
Heavily relying on the service between Taiwan and China, Dragonair will 
face a big problem of recession after direct services start. 

For Cathay Pacific, the major international carrier in Hong Kong, some 
losses will also occur after direct links get connected. Obviously, the most 
profitable link between Taiwan and Hong Kong will mostly be affected. In 
addition to this golden link, drops of load factors in some international 
routes can be expected, too. With a fairly good constructed international 
network to over 50 destinations in the world, Taiwan can be a very good 
competitor as a gateway to China. Travellers to China can access transfer 
services easily in Taiwan, especially for those travellers from rest of Asia 
and U.S that accounted for almost 75% of the total travellers to China in 
1996 (National Tourism Administration of the People’s Republic of China 
1997). 


6. The Market Share of the Biggest Pie in the Asian Air 

Since the traffic on the busiest international air travel link of the world 
is prepared to shift, one interesting issue would then be the future market 
share of the direct service market. As described above, currently both China 
airlines and Cathay Pacific have created amazing profit on the link between 
Hong Kong and Taipei. But the biggest winner in the transfer passenger 
market is the China National Aviation Corp, which is known as CNAC in 
this area. CNAC is a Chinese based business group who holds major shares 
of both Dragonair and Air Macau. These two airlines are enjoying a high net 
profit margin because they can operate both links to Taiwan and China from 
Hong Kong and Macau. However, the niches of the two airlines will soon 
disappear after direct service start. Obviously, this market is going to be 
restructured. 

The key issue to the future market share is the definition of the routes. 
If the links between Taiwan and China is defined as a domestic link, or area 
link as they are now defining in Hong Kong and Macau, then only airlines 
based in Taiwan and China can provide such services. That is to say, both 
Air Macau and Dragonair are out of this game. In the other hand, if the 
routes are defined as international routes, some foreign airlines may have 
the chance to compete. The policy of direct links on both sides and the 
experiences found in Hong Kong and Macau are showing that the area link 
will be the case. There will be very little chance for airlines in Hong Kong 



or Macau to share this market, nor will it be possible for foreign nations to 
get the fifth freedom on these links (Rao 1994). If so, some airlines in 
Taiwan and China will be the biggest winner in the competition of the direct 
service market. If the estimated 4 prior airports: Beijing, Shanghai, 
Guanzhou and Xieman in China are going to be connected, airlines based in 
these airports including Air China, China Eastern, Shanghai, China 
Southern, and a much smaller Xiamen airlines of the local government will 
be the best candidates to provide direct services. In Taiwan’s side, the China 
Airlines group who controls China airlines. Mandarin Airlines, and Formosa 
Airlines, together with the Evergreen group who owns major shares of Eva 
Airways and Uni Airlines, and the American International Group (AIG) 
who holds major shares of Far Eastern Airlines and TransAsia Airlines will 
be the most important players in the market. However, those airlines based 
in China will probably dominate the cross-Strait market for they can provide 
domestic extension services to other destinations in China, while airlines of 
Taiwan can attract some outgoing passengers from China by using Tainei as 
a global hub. 

Although foreign airlines and entrepreneurs may have very little 
chance to participate in this market, they are still trying to make some 
earnings indirectly. The most famous case is the investment of AIG group, 
an American life insurance company, to the airline industry in Taiwan! 
Currently AIG is the major stockholder of both two of Taiwan’s best 
regional carriers. They are also considering buying the public released 
shares of China Airlines which is the biggest one of the two international 
earners in Taiwan (South China Morning Post 1998). As a professional 
investor, AIG feels confident for the return of cross-Strait links, they also 

believe the future of these Taiwanese airlines (Paisley 1997). 

Singapore Airlines is the second foreigner that moves for her interests 
in the cross-Strait market. Recently Singapore Airlines and China Airlines 
have announced a forge strategic alliance plan and signed a Memorandum 
of Understanding for a long term, multidimensional co-operative 
relationships which includes stock exchange, business operations, 
reinvestment, and flight safety (China Airlines’ Home Page 1998). These 
two partners will try to exchange 5% of the equity stake to cross hold each 
other’s shares in the first stage, and the ratio of cross-holding equity stake 
may increase to 25% in the long run. This is just another format for 
foreigners to share this market. 

It is believed that competitions among the airlines can be very intense, 
but the market size is also big enough to accept most of the competitors. 
There were 2.1 million Taiwanese visited China in 1997, with natural 
growth rate from a simple regression model, the passenger volume can be as 
high as 2.5 million in 2000 in prediction 3 . This is just the case of current 
indirect operated flights. Apparently, some trips will be induced by the 


A regression model can be reached using the statistical data listed in table 1. The model 
has suggested an annual growth rate of 7%, which predicted 2.16, 2.33, and 2.49 million 
Taiwanese passengers travelling to China in 199S, 1999 and 2000. 


lower fares and convenience of direct services. Moreover, the small amount 
of 73 thousand Chinese citizens visited Taiwan in 1997 has also shown 
some potential of this market. Further deregulation of travelling and touring 
activities will fill the Chinese passengers on the major links across Taiwan 
Strait. Even if the strict regulation for Chinese to visit Taiwan can not be 
removed, a certain number of curios Chinese travellers going abroad will 
still try to find their transit in Taipei. Under such circumstances, transit 
would be the only chance for Chinese to visit this island which should 
belong to them in their beliefs. If curiosity can easily lift up the volume, the 
traffic on the link will still grow for many times. 

7. Conclusions 

Issues around direct flights across Taiwan Strait are always one of the 
hottest topics in eastern Asia transport market. Although the direct links 
have not been connected yet, they are still highly concerned by different 
disciplines of politics, laws, and management. Airlines and related business 
also watch closely to these issues for policy changes will easily affect their 
interests in Chinese market which the future of the air transportation in 
eastern Asia is heavily depending on. In the past decades, Hong Kong was 
the most important hub in this market; it will still be an important one in the 
future. It is proved, however, traffic on the link between Hong Kong and 
Taiwan can be shifted to the link between Macau and Taiwan, so can it be 
shifted to the links across Taiwan Strait. Moreover, outgoing passengers 
from China transferred in Hong Kong can also find transit services in 
Taiwan. These movements will possibly cause a big change in eastern Asian 
air transport system for there are millions of passengers travelling in this 
area. 

The uncertainties of direct links across Taiwan Strait are still leaving 
some problems unsolved. Whether the direct links will be defined as 
international routes or domestic routes are not clear; the selection of hubs 
and airlines to provide direct services are not yet made; even the type of 
freedoms and bilateral agreements can also change the market and network 
quite a lot. A much bigger volume of passengers can also be found if further 
travelling deregulation for Chinese to travel across Taiwan Strait can be 
made. All these variables are making issues around direct flights worthy of 
continuous observant. 
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